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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR, CANADA,
RECLAMATION SERVICE,

Ottawa, May 19, 1919. 
INTERNATIONAL JOINT COMMISSION,

Washington, D. 0., and Ottawa, Canada.
GENTLEMEN : In accordance with the authorization of the Inter 

national Joint Commission contained in its Order No. 157, made at 
New York City February 4, 1918, there are transmitted herewith 
records of flow of streams and canals in the St. Mary and Milk River 
basins, collected by the United States Geological Survey in cooper 
ation with the United States Reclamation Service and by the 
Reclamation Service of Canada. 

Respectfully submitted.
JOHN C. HOYT, 

Chief, division of surface waters,
United States Geological Survey.

E. F. DRAKE,
Director, Reclamation Service of Canada.
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WATER SUPPLY OF ST. MARY AND MILK RIVERS,
1898-1917.

By B. E. JONES and R. J. BUKLEY.

AUTHORIZATION OF WORK.

On January 12, 1918, the Secretary of the Interior suggested to the 
International Joint Commission that the commission should arrange 
for the compilation and publication of all stream-flow data collected 
at both the international and national stations in the Milk and St. 
Mary River basins, the data to be agreed upon by the United States 
Geological Survey, represented by John C. Hoyt, hydraulic engineer, 
and the Irrigation Branch [now the Reclamation Service] of the 
Department of the Interior, Canada, represented by E. F. Drake, 
superintendent of irrigation, and to be published in the regular 
reports of the commission.

The commission's favorable action on this suggestion was com 
municated to the Secretary of the Interior under date of February 
18, 1918, by Mr. Whitehead Kluttz, the secretary of the commission, 
who stated that a similar suggestion had been made by the Canadian 
superintendent of irrigation.

Under the authority thus conferred on Messrs. Hoyt and Drake, 
Mr. B. E. Jones, hydraulic engineer of the United States Geological 
Survey, was directed to compile the records collected in the United 
States, and Mr. R. J. Burley, chief engineer, drainage division, of 
the Canadian Reclamation Service, was directed to compile the 
Canadian records.

SCOPE OF REPORT.

Hydrometric work in the area drained by St. Mary and Milk rivers 
was begun in 1897, when the United States Geological Survey 
established a station on Milk River at Chinook, Mont. In 1898 this 
station was moved to Havre, Mont., about 20 miles upstream. In 
Canada records were first collected at a station established by the 
Alberta Railway & Irrigation Co. in 1905 on St. Mary River at 
Kimball, Alta. Additional stations have been established from 
time to time in both countries, and at the end of December, 1917, 
records had been obtained at 79 gaging stations on the main streams 
and their tributaries and at 41 stations on canals.
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Most of the records here assembled appear as originally published 
in the reports of the Reclamation Service of Canada 1 and the United 
States Geological Survey, but some have been revised to free them 
from errors indicated by later data. The most notable need for 
such revisions was in the older estimates of winter flow, many of 
which, for stations on Milk River, were based on inadequate data 
and have therefore been omitted from the compilation. Tables of 
daily discharge not heretofore published have been taken from the 
original records.

DEFINITION OF TERMS.

The volume of water flowing in a stream the "run-off" or "dis 
charge" is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups (1) those that represent the rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth of inches, acre-feet, and millions of cubic 
feet. The principal terms used in this report are second-feet, second- 
feet per square mile, run-off in inches, and acre-feet. They may be 
defined as follows:  

"Second-feet" is an abbreviation for "cubic feet per second." A 
second-foot is the rate of discharge of water flowing in a channel of 
rectangular cross section 1 loot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed by the use of the factors given 
in the tables of convenient equivalents.

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area.

"Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from it in a given period were 
uniformly distributed on the surface. It is used for comparing 
run-off with rainfall, which is usually expressed in depth in inches.

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com 
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:
"Stage-discharge relation," an abbreviation for the term "relation 

of gage height to discharge."
"Control," "controlling section," and "point of control," terms 

used to designate the section or sections of the stream below the gage 
which determine the stage-discharge relation at the gage. It should

1 Formerly Irrigation Branch, Department of the Interior, Canada.
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be noted that the control may not be the same section, or sections at 
all stages,

The "point of zero flow" for a given gaging station is that point 
on the gage the gage height to which the surface of the river 
would fall if there were no flow. «

EXPLANATION OF DATA.

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of dis 
charge are made with a current meter by the general methods out 
lined in standard textbooks on the measurement of river discharge.

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when ap 
plied to the gage heights, give the discharge from which the daily, 
monthly, and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving results 
of discharge measurements, a table showing the daily discharge of 
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure 
ments are published.

The description of the station gives, in addition to statements re 
garding location and equipment, information in regard to any con 
ditions that may affect the constancy of the stage-discharge relation, 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of channel, and the cause and effect of back 
water ; it gives also information as to diversions that decrease the flow 
at the gage, artificial regulation, maximum and minimum recorded 
stages, and the accuracy of the records.

The table of daily discharge in general gives the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal fluc-; 
tuation the discharge obtained from the rating table and .the mean 
daily gage height may not be the true mean discharge for the day. 
If such stations are equipped with water-stage recorders the mean 
daily discharge may be obtained by weighting discharge for parts of 
the day.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not
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indicate correctly the stage when the water surface was at crest height 
and the corresponding discharge was consequently larger than given 
in the maximum column. Likewise, in the column headed " Mini 
mum" the quantity given is the mean flow for the day when the mean 
gage height was lowest. The column headed "Mean" is the average 
flow in cubic feet for each second during the month. On this average 
flow computations recorded in the remaining columns, which are 
defined on page 10, are based.

ACCURACY OF STREAM-FLOW DATA. 1

By N. C. GEOVEE and J. C. HOYT. 

DEGREE OF ACCURACY REQUIRED.

The laws relating to many natural phenomena have been reduced 
to an exact science; those for many more are largely empirical and 
are based on experiments and assumptions that only approximate the 
truth. In the empirical class are included the laws of the science of 
hydrology and especially of that branch of hydrology which relates 
to the flow of water in open channels. It is possible, nevertheless, 
by carefully considering the various factors, to reduce the incidental 
errors so that resulting records will be sufficiently accurate for the 
purposes for which stream-flow data are required.

In most problems two degrees of accuracy must be considered  
first, that which is practicable or possible to obtain, and, second, that 
which is desirable or necessary. The obtainable accuracy of stream- 
flow data depends largely on the amount of money available for their 
collection. The desirable accuracy depends on the proposed use of 
the data.

Stream-flow records have three principal uses first, in predicting 
flow, generally in connection with the design of hydraulic works; 
second, in the immediate operation of hydraulic works; and, third, 
in studying conditions of past flow, usually in connection with the 
adjustment of water rights. For the second and third uses data as 
accurate as can be collected may be needed. In considering the 
first use, however, it should be remembered that both the total flow 
of a stream and its regimen change from year to year, and that the 
conditions existing at any particular time may never recur. For 
this use, therefore, reasonably accurate records that extend over a 
considerable period are much more valuable than extremely accurate 
data covering a short period.

Studies of the accuracy of stream-flow data serve to determine the 
methods to be followed in their collection so that the records may 
meet the requirements of the proposed uses. ' Notes on accuracy that 
accompany stream-flow records should give, first, information by

i Republished from Contributions to the hydrology of the United States, 1916: U. S. Geol. Survey 
Water-Supply Paper 400, pp. 53-59,1916.
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which the technical man may study the records and judge their ac 
curacy, and, second, information by which both the general and the 
technical user may judge the reliability of the records without mak 
ing a study. These two uses should be kept in mind in preparing the 
data as well as the notes. Consideration of the accuracy of records to 
be collected at any station should begin with the reconnaisance for 
the site and continue through the selection, establishment, mainte 
nance, and operation of the station, the computation and interpreta 
tion of the data, and the preparation of the records for publication. 
In other words, records should be collected with the desired degree 
of accuracy in view instead of leaving it to be determined after the 
field data are collected and estimates have been made.

In this discussion of accuracy it has been assumed that personal or 
instrumental errors, both in field and office, are reduced to a negli 
gible amount. In order that this assumption may be true, however, 
all operations connected with the work must be carefully conducted 
and instruments must be kept in proper working order.

The conditions affecting accuracy may introduce errors that may 
be consistently compensating, consistently cumulative, or alternately 
compensating and cumulative. Therefore care must be taken to de 
termine the way in which the incidental errors affect the results.  

CONDITIONS AFFECTING ACCURACY OF RECORDS OF DAILY
DISCHARGE.

The obtainable accuracy of records of daily discharge of a stream 
depends on the following factors, information in regard to which 
will determine the methods of operation and give a basis for evaluat 
ing the records after they are collected:

1. Permanence of the stage-discharge relation.
2. Precision with which the discharge rating curve is defined.
3. Refinement of gage readings.
4. Frequency of gage readings.
5. Methods of applying the daily gage heights to the rating table 

to obtain the daily discharge.
Permanence of the stage-discharge relation. The permanence of 

the relation of discharge to stage as determined by the control is a 
fundamental factor in the collection of records of daily discharge of 
a stream. It may be disturbed either by a change in the control 
itself or by conditions that counteract the effect of the control, such 
as backwater from, log or ice jams or floods in tributary streams 
below the. station. The general character of the control and the con 
ditions that may affect it are determined by inspection. The effec 
tiveness of the control, however, can be finally determined only by 
plotting the results of discharge measurements. If such plotting 
does not define a smooth curve the inconsistency is due to poor
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current-meter measurements of discharge, to instability of the con 
trol, or to disturbing influences. If the control is unstable the ac 
curacy of the record will depend on the number of the discharge 
measurements and their distribution as to time and stage.

Errors due to lack of permanence of the stage-discharge relation 
may be either compensating or cumulative, according to the physical 
conditions affecting the nature and stability of the control.

Precision of the discharge rating curve. The precision with which 
the discharge rating curve is defined depends on the accuracy of 
the discharge measurements , their distribution in range, and the per 
manence of the control. If the relation of the discharge to stage 
were permanent and truly defined by the rating curve and the dis 
charge measurements were absolutely accurate a series of measure 
ments for a station would plot on a smooth curve. Unfortunately, 
such ideal conditions do not exist; therefore, a series of measure 
ments for a station will plot somewhat discordantly, and the rating 
curve should be drawn among them in such a way as to represent aver 
age conditions. For permanent conditions of control combined with 
a good measuring section the variations of individual measurements 
from the mean curve should be comparatively small and as likely 
to be plus as minus. The probable error of a rating curve may be 
computed by the method of least squares and will be a factor in 
determining the probable error of the estimates of daily discharge.

Errors in determinations of daily discharge resulting from errors 
in the position of the rating curve will be cumulative for any stage, 
but may be partly compensating if the curve used lies first on one side 
and then on the other side of the true curve.

Refinement of gage readings. Refinement of gage readings affects 
the accuracy of stream-flow data to a degree dependent on the 
sensitiveness of the station, which in turn is determined by the size 
and shape of the channel at the control in relation to the quantity 
of discharge. The sensitiveness is indicated by the magnitude of the 
change in stage accompanying a given change in discharge. The 
limiting requirements as to sensitiveness should be a change in stage, 
that is readable on the gage used for a change of 1 per cent in dis 
charge. In general the more sensitive the station the more accurate 
the records that can be collected by ordinary methods and the less 
refinement necessary in the gage readings.

Errors due to lack of refinement in reading will generally be com 
pensating, but they may be cumulative when the stage shows only 
small fluctuations during a considerable period or when they are 
due to systematic personal errors of the observer.

The degree of refinement in record of stage necessary to give a 
sufficiently accurate determination of discharge will vary inversely
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with the stage and is determined by the sensitiveness of the station 
as disclosed by a study of the discharge rating curve.

Gages are usually read to hundredths, quarter-tenths, half-tenths, 
or tenths. The resulting absolute errors of observations in individual 
readings are shown by the following table:

Absolute errors for individual gage readings.

Maximum 
error.

Foot. 
0.005 

.012 

.025 

.05

Average error.

Foot. 
0.0025 

.086 

.012 

.025

Fractional 
'part of a 
tenth of a, 

foot.

\
For staff and chain gages 2 per cent has been selected, more or less 

arbitrarily, as the limit of allowable average error in a determination 
of daily discharge due to errors in the determination of mean daily 
gage height. The table indicates that the maximum error for any 
one day is twice the average error, so that the maximum error for 
any one day may be 4 per cent. According to the law of probabilities 
the average error in the determination of a monthly mean discharge 
for fluctuating stages resulting from a 2 per cent average error in 
the determination of mean daily discharge is about one-third of 1 
per cent.

The refinement to which the records of mean daily gage height 
must be used whether to hundredths, half-tenths, or tenths in 
order to obtain this limit of accuracy in determinations of discharge 
at any given stage will depend on the percentage of difference in dis 
charge for such least differences in gage readings at that stage, as 
shown by the rating table.
In determining this refinement the engineer should proceed as 

follows and enter the results in a table of the form given below, in 
which the Potomac at Point of Rocks, which is read once daily to 
hundredths, is used as an example.

Limits of accuracy in the use of gage readings.

Station.

Potomac River at Point of

Present 
readings.

Num 
ber 
per

1

To 

Foot.
0.01

Mini
mum 
gage 

height.

Feet.
0.40

Mini
mum 
dis 

charge.

Sec.-ft.
580

Error in 
discharge
due to

0.1 foot in 
the gage 
at mini 

mum
discharge.

Per cent.
36

Use gage heights to  

Hun 
dredths 
below  

Feet.
1.0

Half- 
tenths be 
tween  

Feet.
1.0-2.0

Tenths 
above  

Feet.
2.Q
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The discharge rating table shows that the minimum discharge is 
580 second-feet and occurs at gage height 0.4 foot. The difference 
per tenth between gage heights 0.4 and 0.5 foot is 210 second-feet, 
or 36.2 per cent of the minimum discharge.

The limits of stage between which it is necessary to use mean daily 
gage heights to hundredths, half-tenths, and tenths, respectively, 
in order not to introduce an average error of over 2 per cent in the 
determination of daily discharge are shown in the last three columns 
and are determined by trial by testing values from the discharge 
rating table at selected half-foot intervals, as follows:

In" testing at the 2-foot gage height for gage records to tenths the 
difference between the discharge at 2.0 feet and that at 2.1 feet is 
found to be 360 second-feet. The average error of a mean daily rec 
ord to tenths is one-fourth tenth. Therefore at gage height 2.0 feet 
the average error for such record, expressed in second-feet, is ^p- = 90 
second-feet, which is 1.8 per cent of 5,020 second-feet, the discharge 
at the 2-foot stage. Therefore it is not necessary to use gage-height 
records closer than 0.1 foot above the 2-foot stage, as above this stage 
the average error is less than 2 per cent, which is the allowable error.

A continuation of this analysis shows that in order to keep the 
error in the determination of discharge resulting from lack of refine 
ment in gage readings below 2 per cent, the gage at Point of Rocks 
should be used to hundredths below the 1-foot stage, to half-tenths 
between 1.0 foot and 2.0 feet, and to tenths above 2.0 feet.

For a record obtained with a water-stage recorder the same pro 
cedure is followed except that the allowable error should be 1 per 
cent.

For stations with shifting control the methods of analysis above 
described can be used only in a general way.

In practice the limits of use of gage heights can be readily deter 
mined by the following rules:

Find the stage at which the difference in discharge per tenth is 
8 per cent of the discharge at that stage. Gage heights above this 
stage should be used to tenths.

Find the stage at which the difference in discharge per tenth is 
16 per cent "of the discharge at that stage. Gage heights below this 
stage should be used to hundredths.

Gage heights between the two stages thus found should be used 
to half-tenths.

Frequency of gage readings. The frequency of gage readings is 
an important factor in the accuracy of records of~ streams that are 
subject to considerable daily fluctuation in stage. To obtain a gage 
record so accurate that its use with the rating table will give the 
true mean discharge for the day the number of readings should vary, 
according to the nature of the fluctuations, from one or two daily to 
a continuous record obtained by some form of water-stage recorder.
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To ascertain the frequency required it is necessary to compare the 
daily discharge obtained from one gage reading daily or the mean of 
two readings daily with that obtained from the mean of hourly gage 
heights or by a discharge integrator.

Errors due to insufficient gage readings may be cumulative or com 
pensating, or alternately one and the other, according to the nature 
of the fluctuations in stage.

Methods of applying the daily gage heights to the rating table,  
The method of applying daily gage heights to the rating table to 
ascertain mean daily discharge is determined by the curvature of the 
rating curve.

Theoretically, the mean daily discharge of a stream is the mean of 
the discharge for every second during the day. In ordinary compu 
tation of daily flow, it is assumed that the rate of discharge through 
out the day varies so little or with such regularity that the daily dis 
charge may be determined by entering a rating table with a mean 
daily gage height obtained either from a few observations or from a 
continuous record made by a water-stage recorder. As discharge is in 
general an increasing curvilinear function of gage height, the use 
of a mean daily gage height with a rating table gives a result that 
is always too small. The magnitude of this error, which will vary 
with the curvature of the rating curve and with the daily range in 
stage, will determine whether the daily discharge can be ascertained 
directly by finding a mean daily gage height or indirectly by averag 
ing the discharge corresponding to gage heights for shorter inter 
vals. Hourly discharge is frequently used. As an ultimate limit the 
absolute mean discharge for the day may be ascertained by a dis 
charge integrator, which operates much as a planimeter operates and 
contains as an essential element the rating curve of the station. Such 
an integrator has been devised by E. S. Fuller, formerly assistant 
engineer, United States Geological Survey.

It is necessary, therefore, to study each gaging station, in order to 
determine the length of the period that should be used in applying 
the gage heights to the rating table. In such an investigation a 
maximum allowable error of 1 per cent is assumed. The amount of 
daily range in stage allowable for a given mean daily stage, in order 
that errors due to curvature of the rating curve shall not exceed 1 per 
cent, can be found graphically by constructing a chord to the rating 
curve such that the horizontal distance, measured by the discharge 
scale, from its middle point to the curve equals 1 per cent of the dis 
charge at the gage height of the middle point. The difference in 
gage height at the ends of the chord will be the allowable daily 
range.

123678 ° 20  2
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A table of such limits covering the range of stage, used with tables 
of mean daily stage and range in stage, will indicate the days for 
which the mean daily discharge can be found directly from the mean 
daily gage height and those for which more frequent intervals are 
necessary.

The errors resulting from the application of the gage height to the 
rating table will in general be cumulative, and their magnitude will 
vary with the method used in making the computations*.

ACCURACY OF MONTHLY OB YEARLY MEANS.

The foregoing discussion of accuracy relates only to determina 
tions of daily discharge. For many uses the mean flow for longer 
periods may be sufficient. The monthly mean is in general use for 
hydraulic studies. If errors resulting from all causes in the esti 
mates of daily discharge are compensating, the probable error in the 
determination of mean monthly discharge will be much less than 
the probable error of the individual determinations of daily dis 
charge. A careful analysis of the estimates of daily discharge and 
monthly means computed from them shows that large errors in the 
daily estimates may be so compensated that the errors in the monthly 
means are small.

ST. MARY RIVER BASIN. 

GENERAL FEATURES.

St. Mary River rises in northwestern Montana, on the eastern slope 
of the Continental Divide (PL I), in a region of perpetual snow and 
ice. The stream flows out of the Blackfeet Glacier, probably the 
largest in the Rocky Mountains within the United States, and is 
joined by at least a dozen lesser streams that unite within a short 
distance of their sources. The combined waters flow into a lake 
which is hemmed in by lofty mountains and is known as Upper St. 
Mary Lake. A short stream through a narrow strip of land connects 
this lake with Lower St. Mary Lake, the total length of the two being 
22 miles.

The river and all its tributaries except Boundary Creek on the 
west side and Rolph (Willow), Pinepound, and Pothole creeks on the 
east side rise in the main range of the Rocky Mountains, where the 
mean annual precipitation amounts to about 60 inches, and occurs 
in greater part as snow. Although comparatively small, this moun 
tainous part of the basin furnishes practically all the water. The 
stream is subject to great fluctuation during the' summer, furnishes 
water throughout the irrigation season, and maintains fairly constant 
though low flow during the winter.



WATEE SUPPLY OF ST. MAEY AND MILK EIVEES, 1898-1917. 19

Altitudes in the drainage basin in the United States range from 
4,000 to 10,000 feet above sea level, and the fall of the river is com 
paratively rapid throughout its course, especially between the St. 
Mary Lakes and the Alberta Railway & Irrigation Co.'s intake. The 
elevation of the water level of the river at various points is shown by 
the following table:

Elevations and disfances along St. Mary River.

Point on river.

East boundary T. 6, R. 23... ...................................

Eleva 
tion 

above sea 
leveL

Feet.
4 ARf\

4,103
3,680
3,435
2,969
2,705

Distances 
between 
points 

(approxi 
mate).

Miles.

13. §
19.0
25.0
34.0
32.0

Fall 
between 
points. «

Feet.

357
423
245
466
264

Fall 
per 

mile.

feet.

26,4
22.3
». 8

13.7
8.3

In the upper part of the stream, valley below St. Mary Lakes the 
banks OB the west side of the river are, as a rule, gently sloping, but 
on the east side cut banks of clay and sandstone occur at a number of 
places as far down as the crossing of the United States Reclamation 
Service siphon west of Spider Lake, where a valley extends eastward 
into the drainage basin of Rolph or Willow Creek. Below this point, 
almost to the intake of the Alberta Railway & Irrigation Co.'s canal, 
the valley banks are high and in many places precipitous, especially 
through T. 1 in Canada, but from this point to about the center of 
T. 4 the valley is wider and the slope of the banks is much gentler 
From here on the stream flows for some distance in a deep, narrow 
canyon walled by almost perpendicular banks made up of clay with 
layers of sandstone. Below the canyon, though the valley is wider, 
there are numerous cut banks of clay and sandstone that effectually 
preclude the possibility of diversion for irrigation. If reasonable 
cost is a consideration, the diversion of water from this river for use 
on the bench lands at any point much below the south boundary of the 
Blood Indian Reserve appears to be impracticable.

From the St. Mary Lakes to the canyon in T. 4 the bed of the stream 
is composed of gravel and boulders and the banks are almost entirely 
of'sand and gravel. A bed of gravel and boulders is, indeed, charac 
teristic of the stream, although there is more rock and the boulders are 
larger in the lower reaches, where also the water is more turbid, prob 
ably because of material washed from the clay banks along this 
portion of its course.

In the upper part of the stream, where the grade is high, there are 
in places several channels separated by gravel banks, but lowe* 
down the stream appears to be confined to one channel and within 
well-defined banks.
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The stream valley is practically unforested north of the mouth of 
Swiftcurrent Creek, and though aspen, willow, and poplar grow 
sparsely above this point, the growth is not sufficient to be com 
mercially valuable.

The principal tributaries of the St. Mary are Swif tcurrent, Kennedy, 
and Lee creeks.

Swiftcurrent Creek rises near the Continental Divide and is fed by 
streams from Grinnell Glacier, Iceberg Lake, and several small, 
unnamed lakes. The first lake worthy of note is McDermott, which 
receives the drainage from an area comprising 31 square miles, prac 
tically all mountainous. The stream flowing from McDermott Lake 
passes by a fall and cataract about 80 feet high to the valley below, 
which spreads out to a width of about a mile and has comparatively 
little fall to the mouth of lower Sherburne Lake. A contraction of 
the valley at this point forms the site of the Sherburne Lake dam 
which, when completed, will back the water nearly to the foot of th.e 
McDermott falls. The only important tributary between McDer 
mott Lake and the mouth of Sherburne Lake is Canyon Creek, the 
drainage area of which at the gaging station near the mouth comprises 
7 square miles. Boulder Creek, the chief tributary of Swiftcurrent 
Creek, enters about 3 miles above the mouth. On-October 1, 1915, 
Swiftcurrent Creek was diverted into Lower St. Mary Lake by a dam 
at the point where it leaves the mountains, about 2 miles above its 
former mouth. :'

Kennedy Creek, flowing into the St. Mary from the west, is in many 
respects similar to Swiftcurrent Creek, and although smaller, adds 
materially to the flow of the river. It rises in*the mountains between 
the head of Swiftcurrent Creek and Chief Mountain. Its catchment 
area is small, but the run-off per square mile is large.

Lee Creek rises on the northern slope of Chief Mountain, crosses the 
international boundary some distance west of the St. Mary, and 
after flowing about 15 miles through Canadian territory joins the river 
east of Cardston. Its flow is large during the spring and early summer 
but decreases rapidly during the rest of the year, and through the 
winter months it carries little more than enough water to supply the 
domestic needs of the settlers along its banks and the municipal 
requirements of the town of Cardston.  *< >--?-.- . q

The tributaries on the east side of the river Rolph or Willow Creek, 
Pinepound Creek, and Pothole Creek rising as they do in the foot 
hills or on the Milk River Ridge, are unimportant and can not be 
depended on to supply even the domestic needs of the residents along 
them.

Boundary Creek, rising in the foothills between Lee Creek and St. 
Mary River and flowing in on the west side immediately south of the 
boundary, is similar in all respects to the creeks last mentioned.



A. ST. MARY RIVER NEAR BABB, MONT., LOOKING UPSTREAM.

JB. GAGING STATION ON ST. MARY RIVER NEAR KIMBALL, ALBERTA, AT INTERNATIONAL
BOUNDARY.
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GAGING-STATION RECORDS.

STATIONS ON MAIN STREAM. 

ST. MARY RIVER NEAR BABB, MONT.

LOCATION. In Sec. 27, T. 36 N., R. 14 W., 1,040 feet above the headworks of St. 
Mary canal and about 2 miles south of Babb, on Blackfeet Indian Reservation, in 
Teton County. (See PI. II, A.)

DRAINAGE AREA. 278 square miles, including area of Swiftcurrent Creek above point 
of diversion into Lower St. Mary Lake; prior to October 1,1915,177 square miles.

RECORDS AVAILABLE. April 9, 1902, to December 31, 1917. Records subsequent to 
October 1, 1915, are comparable with those obtained at gaging station below 
mouth of Swiftcurrent Creek previous to that date. (See Regulation.)

GAGE. Chain gage on right bank; a temporary low-water gage about 30 feet out in 
the stream is used during the winter months. Gages are read by employees of 
the United States Reclamation Service.

DISCHARGE MEASUREMENTS. Made from a cable 560 feet below the gage or by wading
« about 800 feet below the gage. In September, 1909, the cable was moved from a 

point 300 feet downstream.
CHANNEL AND CONTROL. Original stream channel practically permanent. Banks 

high and not subject to overflow. In 1916 construction work by the United 
States Reclamation Service on the St. Mary canal diversion dam, 1,040 feet below 
the gage, caused changes in the stage-discharge relation. This dam, which at 
present forms the principal control, is provided with flashboard sluice gates, but 
these are seldom changed. The St. Mary canal takes water from the left side of 
the dam. A gaging station is maintained at the head of the canal to determine 
the quantity of water diverted and discharge measurements show the effect of 
these diversions on the stage-discharge relation.

EXTREMES OF DISCHARGE. Maximum stage during period covered by records esti 
mated at 9.4 feet June 5, 1908 (discharge, 7,980 second-feet); minimum stage 
recorded, 1.0 foot April 3-7, 1904 (discharge, 20 second-feet).

ICE. Stage-discharge relation may be affected by ice during January, February, and 
March, but the effect is usually small.

DIVERSIONS. About 200 acres of hay Jand is irrigated by water diverted from 
Swiftcurrent Creek above this station.

REGULATION. The flow of Swiftcurrent Creek, which is regulated to a small extent 
by Sherburne Lake reservoir, was diverted into St. Mary River October 1, 1915.

ACCURACY. Stage-discharge relation affected by shifting of control at low water, by 
placing or removing flashboards on dam, and by diversions into the United States 
Reclamation Service St. Mary canal. The effect of these influences can be 
closely determined from the discharge measurements and the observer's notes. 
Records good.
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Discharge measurements of St. Mary River near JBabb, Mont., 1902-1917.

Date.

1902.

q
July 31

2&
Sept. 2

22
29

Oct. &

1903.

Jtraa 3
18

30 
July 6

8
14
18
25 
31

Aug. 8
14 
22
27

Sept. 2 
2S

Oct. 3
10
17

1904.

July 11
29

Aug. 31
Nov. 18

1905.
Apr. 2ft

20 
Aug. 11
Sept. 6 

23 
Nov. 17

1906. 
Mar. 31
May 11
Aug. 18
Sept 14

1907.
Mar. 20 

30
May 14 
June 5 
July 1
Aug. 7
Sept. 6

1908.
Apr. 17

July 25

Oct. 8

Made by 

.....do.... .............
W. W. Schlecht........

. ....do. ............... .

.....<lo. ................

.....(tQ. ................
C. T.Prall.. .......... .

.....do.................
A.M.Gilbert..........
C, T Prstll

C.T.Frall. ............ 
.....do.................
.....do................. 
.....do................. 
.. ...do........ ........ .
F. P. Sherburne........
C. T. Prall ............. 
.....do. ........... .....
.....do................. 
.....do.................
. ...-do.. ...... ........ .
.....do................. 
......de.. ............... 
.....do.................
.....do................. 
..... do-.. ...............
....Ao... ..............
.....do.................
. ....do...... ........ ...

.....do.................

Steekman and Morse. . .

.... .do...... ...........

H.M.Morse........... 
A. M. Grain. ...... ......
..... do.. ...............
Morse and Freeman . .'. . 
"W. B. Freeman........

.....do.................
J. E. Stewart. .......... 
J. B. Pierson........... 
.....do. ... .............
.....do. ................
Follansbee and Pierson.

A. F. Huch. ...........
.....do.................

.....do.................

.....do.. ...............
A. F. Huch. ...........

Oag« 
height.

Feet. 
1.50
1 5&
3.55
3.20
3. 05
2.73
2.47
2.00
1.92
1.85
1.73-
1.65

2 fiO

4.70 
6.00
(J. 4<->

5.85
4.75
4.59
4.25 
4.05
4.02 
3.64
3.14
3.05 
2,97 
2.92
2.70 
3.20
3,22
2.65
2.70

3.13
4 73

3.20
2 AO

1.85
O. OA

3.30 
2.92
2.11
1.98 
1.85

1 40
2 00

1.75 
1.65

4.88

3.58
3.11

1.85

3.30
2.17
917
1 .10

Dis 
charge.

Sec.-fi. 
94
97

1 179
993
897
626
487
355
267
232
20S

484
2,431 
3,683

3,418

2, 082
1,831 
1,638
I r 574 
1,246

909
841 
801
758
619 
979
995
637
664

878
2 1 ^?n
1,771

851
441
62

194

1,047
922 
666
344 
233 
172

66
631
629

167 
162
691 

2,230 
3,010
1,120

761

171
3,140

coe
cnl
inn

Date.

1909.
May 27

July 6

14
18

Oct. 13

1910.
A TV* tQ

May 12

23
Aug. 1 
Sept. 16 
Nov. 18
Dee. 30

1911.
Mar. 14 
May 3

June &
^3

July 17
Aug. 25 
Oct. 12

Mar. 1ft
July 2
Dec. 16 

1913.
Mar. 30

Aug. 21
Dee. 19

1914. 
Mar. 13
Dec. 16

1915.
Feb. 18 
Jfine 23
July IS 
Aug. 11

1916. 
Jan. 24

May 23

24
25

July 17
Aug. 16 
Sept 16
NOY. 23

1917.

30

Sept. 14

Made by  

W. A. Lamb...........
. ....do.. ............. ..
.....do.................
  ..do.. ...............
.....do.................
J. E. Stewart ..........
W. A. Lamb...........
.....do.................

W. A. Lamb..... ......
.....do..................
M. E. McCliristie.......
W. A. Lamb...........
M. E. McChristie. ...... 
.....do................. 
B. E. Jones. ...........
.....do. ................

B. E.Jones. .......... .
.....do.-..-.......-.-.. 
  ..do... ..-   . .......

.....do.................
B. E. Jones. ........... 
.....do.................
.....do................

W. A. Lamb...........

"W. A. Lamb. ..........

B. E. Jones... .........

.....do......--.-....-..

W. A. Lamb...........

W. A. Lamb.. ....... . . 
.....do.................
.. ...do.. .............. .

.....do.................
W.A. Lamb.. ......... .
.....do.........-..--.-. 
.....do.................
.... .do.. .............. .

... ..do.. .............. .

.....do.................

.... .do.. .............. .

.....do.................

... ..do...... . ..........

.....do. ................

Gage 
height.

Feet. 
2.98
4.42
4.40
4.3&
1.80
1.80
1.7ft
1.50

9 W

3. SO
3.62
3.50
2.28 
1.42 
2.20'
1.06

. WO
2.25

4.22.

3.03
2.06 
1.82
l.OD

.68
O. t»

CLL

5.40
2.43
.93

no-

1.27

.77 
3.17

2.36

1.35 
2,18
3.55
4 Qfl>

6,05.
5.70
4.20
2.39

.65

  . oo 
-.43
4.82
4.45
3.58
1.75
1.69
1.50

Dis 
charge.

Sec. -ft. 
938

2 440
2 91rt

2 ocn

361
35&

ooc

t f^5A

1 400
l,25tt

567 
204 
515

94

79> 
515

1,840

990
443 
332

49

117

QC

2,980
604

QK

Qo

162

66 
1,100

808 
602.

133

2,410

4,100
2 fion
1,030 

711
256

85 
116

2,980
1,950

630
363

NOTE. 1906: May 11, meter probably not in good order; results low.
1907: Mar. 30, snowdrift in stream at left bank.
Dec. 30. 1910. and Mar. 14, 1911: Ice present at gage.
1912: Mar. 16, ice along both banks and at control, channel being open at control. Dec. 16, ice along 

bank at gage.
1914: Dec. 16, ice along banks, but control clear.
1915: Feb. 18, ice along shores, control clear; Apr. 20, flashboards placed in sluiceway, causing a rise of 

J.5 feet in stage.
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Daily discharge, in second-feet, of St. Mary River near Babb, Mont., 1902-1917.

Day.

1902. 
1..............

3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1903. 
1..............
2..............
3..............

5-...--...-....

6..............
7..............
8..............
9..............

10..............

11....... .......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19.............
20..............

21..............
22..............
23 ..............
24 .............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

158

158

127

1 97

98
98
98 98

no

98
98
QQ

QQ

72
79

72
79

79

72
79
79
79

79
79
79
79
79

72

Feb.

72
72
79

72
72

79
79

72
72
72

7279'

79

72
72

72
79

72
72
72

72
72
79
79

72

79
79
79

Mar.

72
79

50
50
50

En

50
50
50
50

en

En

50
50
En

cn

50
KA

En

KA

50
50
50
72
79

79

72
79
79
79

72

Apr.

120
120
120
120
120

120
120
120
127
127

127
127
127
127
158

158
158
158
158
127

127
158
190
223
223

158
158
158
158
190

72
98
QQ

98
98

98
98
98
98
98

98
QQ

98
98
98

QQ

QQ

98
QQ

127

158
158
IQrt
99O

000

090

990

1 QA
inn

May.

190
223
295
295
295

295
295
295
375
375

375
375
375

810

950
1,840
1,840
2,200
3,160

3,640
3,640

4,000
3,760

3,640

2,490
2,595
3.640
3 fi4.fi

223
223
9CQ

295

07 e

465

RftC

ccc

K1 K

515
565
KftK

620

fi7c

675
«7C

675

740
Q1 (\

QKA

'1,090

1,160

1 ^IQ^

1 660
2. 110

Juae.

3,760
3,040
3,640
2,810
2,490

2,110
i,eeo
1,660
1,840
1,840

1,930
1,840
1,840
1,660
1,930

1,840
1,750
1,570
1,570
1,570

1,395
1,235
1,160

950
950

1,375
1,315
1,570
1,570
1,395

2,110
2,110
2 9AA

2,920

3,400

3,520

3,400

3,520
3,520

3,520
3,640
3 C9A

3,400

3,160
2 Q9A

2 01 f|

2 7AA

9 7OH

2,920
3 ICO
3,400

July.

1,750
1,930
2,390
4,240
4,360

4,120
3,640
3,400
3,040
2,700

2,490
2,490
2,110
2,110
1,750

1,750
1,750
1,660
1,660
1,570

1,570
1,570
1,480
1,570
1,570

1,660
1,480
1,480
1,395
1,235

3,280

2,810

2,200

2,110
'2,110
2,020
2,020
1,930

1,840

1,840
1 750
1 ' 7 en

1,750

1,570

1,570

1,570

1,480
1,480
1,480

1,480

1 ^IQ^

1 01 c

1 ^1 ^

1.160

Aug.

1,160
1,090
1,020
1,020

950

950
880
880
880
880

740
810
810
810
810

810
740
740
740
740

740
675
675
620
620

620
620
620
565
565
565

1,160
1,160
1,160
1,090
1,020

950
QEft

880
880
880

950
Qcn

880

810
740
810

810

Q1 l\

740

740

740
740
740
740
740
675

Sept.

515
465
465
465
420

420
420
420
375
375

335
335
335
335
295

335
335
295
295
295

295
295
295
295
258

258
258
258
258

740
675
675
620
620

620

ccc

C1 C

C1 K

515
515
C1 C

465

465
465
465

465

C1 K

KfiC.

565

Qcn

1 OQfi

1,160
1,160

Oct.

258
258
258
258
223

223
223
223
223
223

223
223
223
223
223

223
223
223
223
223

223
223
223
223
223

190
190
190
190
190
190

1,090
1,020

QCA

880
880

Q1A

740

620

CfiK

620620"

620

620

620

CfiC

C1 C

565
565
565
C1 C

C1 e

515
515
515
515
465

Nov.

190
190
190
190
158

158
158
158
158
158

158
158
158
158
158

158
158
158
158
158

158
158
158
158
127

127
127
127
127
127

465
465
465

420

420
375

375
375

420

375
375
D7K

375
07 c
07 c

375
 37 c

07^

375
335
ooc
00 K

qoK

335
00 K

335
one.

Dec.

127
127
127
127
127

127

190
223
190
190
158

295

OQC

335

ooc
QOK

335
00 K

OQK

295
9OA

295
295

295
9QK

OQK

9QC
one

OftK

295
9ne

n&K

295
OQC

9Q*
9QC

295
295



24 WATER SUPPLY OP ST. MARY AND MILK RIVERS, 1898-1917. 

Daily discharge, in second-feet, of St. Mary River near Bdbb, Mont., 1902-1917 Contd.

_Day.

1904. 
\.. ............
2..............
3..............
4..............
5..............

6..............
7.. ............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21 ..............
22..............
23 ..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31 ..............

1905. 
1 ..............
2..............
3 ..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15........ ......

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.... ..........
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

99^

223
990

190

158
127
127
127

Feb.

v

Mar.

 

69
69
69
69
69

69
69
69
69
69

69
69
69
69
85

85
85

106
106
106

106

131

131
159
159
159

Apr.

30
so
30
30
<in

30
30

42

42
11
55
fiQ

69

85
QK

85
85

189

298
430
478
478
178

478
1:97

527
578
688

159
159
159
159
131

131
131

131
131

131
131
131
131
131

159
1 TO

159
159
131

131

131
1 TO

223

9KQ

259
340
430
384

May.

748
812
880
880
880

880
812

812
812

812
748
748
748
812

812
521 9

880
ow

1,020

1,160
1,480
1,660
1,840

1,840
1,750
1,6CO
1,660
1 7W

384
430
430
430
430

430
430
478
478
527

527
527
17ft

578

578
578
578
578
578

812
880
880
o'lfl

o'lfl

950
o'lfl
950
950

June.

1,750
1,750
1,840
1,840
1,840

1,930
1,930
2,020
2,110
2,110

2,110
2,020
1,840
1,660
1,750

1,840
1,840

2,020
2,200

2,300
2,200

2,110
2,110

1,930
1,660
1,660
1,660
1,660

995
1,145
1,460
1,545
1,715

1,890
1,890
1,890
1,890
1,890

1,800
1,800
1,800
1,800
1,800

1,800
1 QQA

1,460
1,300
1,220

1 ^ftft
1,145
1,070

995
995
995
925
925

July.

1,750
1 7W
1,750
1,840
1,840

1,840
1,840
1,840
1,840
1,840

1 840
1*750
1 7^fl

1,750
1,750

1,570
1,400

1,160
1,090

950
880
880
812
812

812
812
812
880
812
748

995
995
895
995
995

1,070
1,070
1,070
1,145
1,145

1,220
1,220
1,220
1,145
1,145

1,070
995

1,070
1,070

995

995
925
925
925
925

855
855
855
855
855
855

Aug.

748
748
748
748
748

748
748
748
748
748

748
748
748
688

688
631
631
578
631

631
631
578
578
527

478
430
430
384
384
JQft

855
790
790
790
725

725
725
725
665
665

665.
665
665
610
610

610
610
555
505
505

505
505
410
410
410

410
410
365
365
325
325

Sept.

430
430
384
578
384

384
384
384
384
384

384
340
340
340
340

298

298
298
298

298
298
259
223
223

223
223
223
223
223

325
325
325
325
325

325
325
285
285
285

285
285
285
285
285

245
245
245
245
245

245
245

  245
245
210

210
210
210
245
245

Oct.

223
233
223
223
223

223
223
223
223
189

189
189
189
189
189

189
189
189
189
159

159
159
159
131
106

106
106
106
106
106
106

210
245
245
285
365

455
555
555
555*610

665
665
610
610
555

555
505
505
455
455

410
410
365
325
285

285
285
285
285
285
285

. Nov.

106
106
106
106
85

85
85
85

, 85
69

69
69
69
69
69

69
69
69
69
85

106
106
106
85
69

69
69
69
69
69

285
285
245
245
245

245
245
245
210
210

210
210
210
210
210

175
175
175
175
175

175
175
175
175
175

175
175
175
175
175

Dec.

69
55
55
55
55

55
55
55
55
55

55
55
55
55
55

55
55
55
55
55

«
55
55
55
55
55

55
55
55
55
55
55

 

-



WATEB SUPPLY OF ST. MAEY AND MILK RIVERS, 1898-1917. 25 

Daily discharge, in second-feet, of St, Mary River near Babb, Mont., 1902-1917 Contd.

Day.

1906. 
1.:...........
2.............
q
4.............
5.............

6.............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31 ..............

1907. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15. .............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

. Tan. Feb. Mar.

65
65
65
65
65

90
on
90
90
90

90
90
90
90
90

90
90
90
90
90

90
90
90
90
90

90
90
65
65
65
C5

Apr.

' 90
90
QA
90
115

115

115
115
115

115
115
145
145
145

litt
145
145

. 175
175

210
245
285
325
365

455
505

555
555

142
142
142
142
142

142
142

. 142
142
171

171
171
171
202
202

202
235
235
235
270

270
307
307
346
346

346
388
388
388
388

May.

610
610
665
665
665

665
665
CfiK

665
725

725
725
790
925
995

1,145
1,070
1.070
995
Q<K

925
925
925
855
«55

925
925
925
925
925
noe

388
388
388
388
388

388
433
433
433
433

433
481
640
700
835

1,210
1,455
1,710
1,710
1,710

1,625
1,625
1,625
1,540
1,540

1,455
1,455
1,455
1,455
1,370
1,370

June.

925
925

1,070
1,145
1,220

1,300
1 °.nft
1,380
1,380
1,380

1,380
1,380
1,460
1,545

1 71 ̂
1,460
1,460
1,460
1,380

1,380
1,300
1,220
1,220
1,145

1,145
1,070
1,145
1,145
1,220

1,370
1,455
1,625
1,890
2,070

2,255
2,450
2,450
2,350
2,160

2,160
2,160
2,255
2,255
2,255

2,350
2,350
2,450
2,450
2,550

2,550
2,650
2,650
2,760
2,760

2,760
2,870
2,870
2,980
2,980

July.

1,220
1,220
1,220
1,220
1,300

1,300
1,380
1,380
1,460
1,460

1,545
1,545
1,630
1,545
1,545

1,460
1,380
1,300
1,220
1,145

1,070
1,070
995
995
925

855
855
790
7SO
925
not;

2,980
2,870
2,870
2,870
2,870

2,870
2,760
2,650
2,550
2,550

2,450
2,350
2,160
2,160
2,070

2,070
1,980
1,890
1,800
1,710

1,710
1,625
1,625
1,540
1,540

1,455
1,455
1,455
1,370
1,370
1,290

Aug.

725
725
665
665
665

665
610
610
610
610

555
555
555
555
555

555
610
610
610
665

665
725
725
725
790

725
725
725
665
665
610

1,290
1,290
1,210
1,210
1,130

1,130
1,130
1,055
1,000
980

905
905
905
835
835

835
765
765
700
700

700
700
765
765
640

640
640
765
765
835
905

Sept.

610
610
610
610
555

555
555
555
555
505

505
455
455
410
410

410
410
365
365
365

325
325
325
325
325

325
285
285
285
285

905
835
835
835
765

765
765
765
765
700

765
835
835
700
640

640
640
640
585
585

585
585
585
532
765

640
585
585
585
585

Oct.

325
285
one

285
325

285
325
285
365
325

365
325
365
325
410

365
410
410
455
410

505
455
505

' 505
555

505
555
555
610
610
725

532
532
532
532
481

433
433
433
433
388

388
 346
346
346
346

346
307
307
307
270

270
270
270
235
235

235
235
235
202
202
202

Nov.

725
790
790
790
725

665
610
665
555
555

610
610
665
665
725

725
790
725
725
725

665
665
665
665
610

610
610
555
555
555

202
202
202
171
171

171
171
171
142
142

142
142
142
142
142

115
115
115
115.
115

115
115
115
115
115

115
90
90
90
90

Dec.

555
KfiC

505
455
455

410
410
410
365
325

245
245
245
245
245

245
245
210
210
210

210
210
210
175
175

175
175
175
175
175
175

90
90
90
90
90

90
90
90
90
90

90
90
90
90
90

90
47
47
47
47

47
47
47
47,
67

67
67
67
67
67
90
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Daily discharge, in second-feet, of St. Mary River near Babb, Mont., 1902-1917 Contd.

Day.

1908. 
1. .............

3..............
4..............

6... ...........
7.. ............
8..............
9..............
10.-.--.........

11..............
12..............
13..............
14. .............

16..............
17..............
IS..............
19
20. .............

21..............
2*>
23..............

27- .-........--.
23..............
29. .............
30.............. 31 il. .............

1909.

2-...-.-.......

4

6..............
7..............

9..............

12..............
13..............
14..............

16..............

18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

....... 

.......

::..:.:
.......

.......

.......

 

Feb. Mar.

"

Apr.

171
171
171
171
171

179
187
195
202
213

224
235
235
203
171

179
186
226
266
307

719
1,130
1,080
1,030
980

980
980

1,130
1,060
1,060

136
136
136

May.

1.130
1,060
1,060
1,130
980

835
905

1,060
1,250
1,370

1,540
1,670

1,670
1,670

1,670
1,620
1,500
1,370
1,330

1,250
1,170
1,170
1,130
1,170

1 Q7rt

1,370
1 330
1^370
1 460

  161
161
161

' 161
161

161

252
OKO

OO K

252
97rt

326

346

450

471

493

560
fine

605

918
950
985
985

1,960

June.

1,670
1,940
2,020
5,000
7,980

7,740
7,620
6,420
5,750
4,910

4,490
4,250

3,490
3,270

3,160
3,050
2,880
2,610
2,450

2,250

1,760
1,680
1,580

1,760
1,680
1,630
1,580
1,460

1,960

3,100

3,700

2,980

2,740

2,180

2,350

1,860
3,640
3,700

3,900
3 460
3,100
2 920
2 ? 300

2 Q80
S onfl

1,960

July.

1,386"
1,380
1,460
1,500
1,630

1,680
1,630
1,540
1,540
1,580

1,580
1,580
1,540
1,630
1,580

1,680
1,540
1.540
1,460
1,340

1,300
1,260
1,260
1,260
1,220

1,140
1,070
1,000
930
865
832

1.760
1,860
2,080
2,180
2,080

2,180
2,180
2 040
1,'910
1,910

1,760
1,510
1,420
1,280
1,200

1,160

765

682
538
450
407
450

682
795
885

1 200
1,240
1,160

Aug.

800
770
740
740
710

680
652
623
596
568

568
596
568
568
542

516

466
466
466

442

491
466
466

466

466
466
466
418

1,130
1,100
1,070
1,040
1,010

979
948
917
886
855

825
795
738

738
710
710
682
710

630

630
630
605

605
582
582
538
538
582

Sept.

372
350
328
286
286

286
286
286
286
286

286
286

286
286

286

307
350
328

328
328
286
307
307

307
307
286
266
266

538
582
605

560

538
538

582
493

366
366
366
366
366

326

307
288
288

288
279
270
261
252

252
252

252

Oct.

247
247
247
229
211

211
211
208

211

211
229

247
286

307
307
307
307
328

328
307
286
286
286

286
286
286
286
286
266

252

252

252

252

235

252

235
235
235

219
219
203
203
203

188
203
188
188
188

181
174
188
174
161
161

i Nov.

247
247
247
247
247

247
99O
229
211
211

211
211
211
211

229
211
211
194
178

178
211
211
211

211
211
211
175

366

493
471
366
407

428
346
366
386

346
450
443

429

421

407

450

450
450
450
471

Dec.

-



WATEK SUPPLY or ST. MABY AKB MILK EIVEKS, 1898-IM7. 27

Bmly discharge, in second-feet, of St. Mary River near B&bb, Mont., 1902-1917 Coatd.

Day.

1910. 
1..............
2..............
3... .......... .
4..............

6. .............
7..............
8..............
9..............

10. .............

11...... ........
12... ...........
13..............
14. .............
15. .............

16. .............
17..............
18..............
1*. .............
20. .............

21..............
22. .............
23. .............
24..............
25. .............

26... ...........
27. .............
28. .............
29. .............
30... ...........
31..............

1911. 
1..............
2..............
3..............
4..... ..... ..
5. .............

6*::::::::::::::*. .............&. .............
10. .............

11..............
12..............
13. .............
14. .............
15. .............

16. .............
17..............
18,... ..........
19. .............
20..............

21..............
22..............
23..............
24..............
2&.... ..........

2fr.. ............
27..............
2&.... ..........
29-... ...........
3ft..............
at..............

Jan.

22
33
62
46
46

46
46
62
80

.......

.......

.......

.......

Feb.

80
80
62

62

46
46
46

62
80
80

Mar.

143
W3
143

143
143
143
143
170

143
170
200
200
230

230
260
260
9Q^

330

80

80
sn
80
80

80
80
80
80
62

62
62
62
62
62

62
62
62
80
80

SO
80
QA

80
OA

80

Apr.

295
296
2»&

-260
230

230
230
260
260
330

295
330
350
370
410
430*
450
450
475
550

575
625
675
728
755

845
935

1,100

1,290

80
80

102
102
102

102
102
102
102
102

102
102
102
102
102

, 102

126
126

153
153
182
213
010

01 9

278
QCfl

390
9.ofy

May.

1,290
1,210
1,130
1,030

935

935
935

1,030
1,210
1,420

1,560
1,560
1,470
1,420
1,420

1,340
1,210
1,060
1,100
1,060

995
996
995
986

1,170

1,340
1,510
1,560
1,560
1,600
1,660

500
500
500
530
600

650
8-15
905
936
995

1,060
996
996
995

1,060

1,360

1,440
1,440
1,360

1,360
1,230
1,130

1,060

1 060

Ofir

S75

754

June.

1,600
1,660
1,710
1.860
1,510

1,380
1,340
1,470
1,380
1,380

1.380
1,380
1,420
1,380
1,380

1,470
1,510
1,560
1,560
1,510

1,426
1,380
1,250
1,130
1,060

1,060
1,060
1,060
1,100
1,100

815
1,130
1,200
1,680
1,920

2,010
1,920
1,840
1,840
1,840

1,840
1,920
2,190
2,280
2,370

2,460
2,370
2,370
2,370
2,280

2,010

2 -in A

2.280
2 190

< », ton

1,760
1 680
1*680'

July.

1,100
1,060
1,060
1,060
1,030

995
935
905
875
845

815
785
785
755
755

755
755
755
728
728

845
700
700
700
675

600
600
600
575
550
550

1,520
1,440
1,200
1,280
1,280

1,280
1,280
1,200
1,130
1,060

995
895
93&
935
935

935
935
935
935
935

815
815

785
7CC

728
700
700
700

Aug.

525
500
500
450
450

430
430
410
410
410

410
402
390
370
370

370
370
330
330
330

330
295
295
330
295

295
260
260
260
230
230

675
650
650
600
550

550
575
600
600
600

600
575
550
550
550

525
cote

500
500
e^ft

 500
475
47^1

450
/icn

450
475
AKjf\

390

Sept.

230
230
230
230
230

230
230
230
230
215

215
215
215
215
215

215
230
230
230
260

260
260
295
330
330

330
330
330
330
330

370
370
370
500
550

650
650
625
600
600

62&
650
650
650

  650

650
650

fiftn
625
650

650
AXA

625
600
t\7Z

Oct.

330
410
410
410
500

650
550
700
755
 755

815
875
875
815
755

700
650
600
550
550

500
450
410
410
410

450
500
450
550
500
500

550
525
525
500
500

475
450
410
390
350

330
330
330
312
312

OQK

OQC

278

OAo

246
OOQ

229.

229

OOQ

OOQ

229
OOQ

01 0

182

Nov.

500
500
500
450
450

410
410
410
410
410

410
450
450
450
500

500
500
500
500
550

450
450
410
410
370

370
350
350
330-
296

182
182
167
167
167

167
167
ISO-
IS*
113

113
90
70
70
70

Qf»
i t.a
13»
139-
139-

153

139
"h^Q*

139

139
113

Oft
Qfl

Dec.

269
26ft
23ft
260
260

260
230
23ft
230
230

230
230
230
230
230

200
170
170
170
17O

170
170
170
170
140

140
140
120
100
100

75

W
90
99
90
90

90
90
90
90
62

62
53
53
53,
46

39
33
33
33
33

33
33
33
33
33

00

33
QO

QJt
q*V

33



2 8 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 

Daily discharge, in second-feet, of St. Mary River near Babb, Mont., 1902-1917 Contd.

Day.

1912.

2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............

15..............

16..............
17..............
18..............
19..............
9fl

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
QQ

30..............
31..............

1913. 
1..............

3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
99

23..............
24..............
25..............

26..............
27..............
28..............
29..............
30......'........
31..............

Jan.

38
42
46
50
54

59
59
59
59
59

59
59
66
73

73

73
73
73
73
73

73

73
7?
7?

73

73
7?

73
70

73
73

79
79
79

72
79

79
79

72
64
64

64
64
72
72

72
,64
64
64
72

72
79

64
64
64

64
64
64
79

72
72

Feb.

73
73
73
69
69

66
66
63
59
59

59
*>Q

57
V7
57

57
57
57
57
V7

V7

57
57
57
t\7

57

57
V7

72
79
79
79

79

79
7O

79
79
79

88
88

Mar.

57
57
57
57
57

57
57
57
57
53

53
49
49
47
47

4*;
45
AK

45
AK

45
4*;
45
AK

45

47
47
47
49
49
49

88
88
QQ

QQ

96

116
116
116

116
116
139
139
139

139
139
152
1 K*y
1 f\9

116
116
116

96

79
64
11

51
46
40

Apr.

17

57
KQ

KQ

63

67
73
7?

76
01

98

118
102
107

i w
159
177

210

217
917

253
979

OQft

290
OQ/I

OAQj

979

40
40q-i

Q1

qi

36
40
51
64
79

106

152
210

00 C

941

274

346

OAQ

309
274
974

274

974

309
°.AQ

  397

365

May.

9cq

290
328
366
qee

366
386

. 405
445
445

490
KAf\

700
QOC

1 fiAfl

1,200
1 3fift

1,520

1,680
1,680
1,680
1,600
1,520

1,520
1,520
1,440

1 ofifi

385
425

405
445

468
468
468

405

425
425
468
490
540

565

7Afi
7/m

700

7Afi

700
7Afi

C1 K

1,200
I fiflfl

2 1 on

2,680
2 980
3.' 080

June.

1 3Afi

1,366
1 360
I'seo
1,280

1,200
1,200
1,200
1,200
1 280

i Qfin
1,520
1,520
1,520
1,520

1,520
1,440
1 ^fifi

1,360
1,360

1 1fi(\

1,360
1,360
1,360
1,360

1 ^Ifift

1 QAft

1,360
1 Qfifl

1 °.fifl

3,080
3 OQrt

3 OQrt

3 4sn
3 4Sfl

3 OQrt

3 1 en

3,080
3,080
2,980

2 QOrt

2 QQrt

2,780
2,680

2 480
2 10ft

2 -1 Art

1,840

1,840
1,700
1,840
1,760
1,760

1,840
1 Q9fi

2,010
2 1/m

2 1/m

July.

1,360
1,360
1,280
1,200
1,200

1,130
1,130
1,060

995
935

935
875
815
815
815

* 815
T^f,

755
755
700

7nn
755
G1 K,
fil X.

815

C7 K

815
fil f\

815
7CK

2 1 nn

2,010
1,840
1,760

1,600
1,600

1,440

1,440

1,200
1,200

1 Afifl

1,060
QQC

Q7K
Q7 K

8.1 f\
Q1 K

815
Q7K

Q7K

875
Q7K

Q7K

Q7K

Q7 K

875

Aug.

755
700
700
700
7nn

700
700
7OA

700
645

645
618
618
CQA

 yi'S

un
540
515
490
4QA.

4on
AAK

445
AAK

AAK

AAK

445

405
405
386

815
755
7KK

755

7KK

QI K

'jf.f.
700

645
7OA
7QQ
645
7/m

700
645
700
645
AJK

645

618
645
fil S

A1 Q

645
A1 Q

590

Sept.

366
366
347
366
328

  347
328
347
347
047

366
047

366
366
328

347
047

328
328
309

328
9on
oon

290
253

979
o co

253
90 K

235

645
645
R1 Q
A4K

618

K99

405
386

425
367
367
349
qoi

349
331
331
001
0.01

oi4

9Qfl

280

263

909

OQ 9

0^9

Oct.

99 c

IQfi

195
180
tQK

1QC

180
1QK

166

180
166
180
166
1QK

IQfi

i Qfi
1QC

99K

241

257
241
257

225
9^7

241
257
241

900
91 Q
909
909

909
<y>9

218

232

91 Q
91 Q

918.
91 Q

203
203

91 Q
91 Q

909
91 Q

218

O1Q
909
909
909

218

Nov.

99C

241
99C

225
99K

225
225
210
225
210

210
99 r

225
9K7

941

941
9fV7

941

257
9fV7

9OK
99 K
99 K
90 r

91 n

225
1QC

195
1 Qt\

180

218
9*19

909

909

232
232

909

9Q9

009

909

909

218

918

1 Qfl

190
ion

203
176
176
176
176

176
176
176
176
176

Dec.

195
166
166
iftfl

166
166
152
166
166

139
ton
1°.Q
iqo.
19A

 too.
1°.Q

128
199

116
116
iifi
116
116

106

Qfi
88
QQ

4

-*l

3

on

on
CO

CO

so
74

.« 
74
74
67
67
60

., 60



WATER SUPPLY OF ST. MARY AND MILK RIVERS, ISOS-lOll. 29 

Daily discharge, in second-feet, of St. Mary River near Babb, Mont., 1902-1917 Contd.

Day.

1914. 
1..............
2.............*.
3..............
4......'........
5..............

6..............
7..............
8..............
9..............

10..............

11..............
19

13..............
14 ..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1915. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
o>;

26..............
27..............
28..............
29..............
30..............
bl..............

Jan.

62
64
67
62
57

52
48
VI
V)

53

55
56
58
60

62
64
66
67
67

67
67
67
67
67

67
67

.67
60
60
62

114
109
101
96
09

86
81
78
74
77

Sift

80
80
70
59

59
Vt
(W

66
74

7ft

80
83
84
84

84
86
86
84
83
83

Feb.

64
67
67
67
67

67
67
67
67
67

67
fiQ

71
72
74

74
82
82
82
QQ

82
84
86
88
90

QA

90
.QA

83
82
81
80
80

80
80
70

77
77

77
76
76
74
71

70
fiQ

66
66
Kfi

66
65
66
66
66

65
65
64

Mar.

90
90
90
90
90

90
90
90
90
90

90
QA

on
90
90

09
04
96
00
00

99
QQ
QQ
QQ
QQ

QQ

99
99
QQ

QQ
QQ

64
at)

60
57
<;»

59
CO

59
CQ

55

55
56
56
56
55

55
55
56
56
56
CC

57
57
K7

66

66
67
68
68
fit)
72

Apr.

108
108
108
108
108

108
108
108
108
108

108
108
128

151

151
176
176
203
OAQ

296
9Qfi

367
405
405

405
AAK

540
540
CQA

76
76
76
7Q
00

Q7

01
1AA

109
115

T>9

140
1 £.9
161

170
1QA

91 Q
f)AQ

OQfi

324
Oofi

40A

476
CAA

500
476
476
CAA
Kt)A

May.

590
590
645
755
875

935
935
935
875
935

935
QQC

1 060
1,130

1 200
l'280
1,440

1,440

1 600
1*520
1,520
1,520

1,520
1 600
l!440
1,360
1,200
1,280

CAA

680
794
704

854

854
7Qd

794
Q1 fi

1,050
1,050
1,110
1,110
1,110

1,110
1,050

980
Q1 fi
OCA

794
794
70/2

736
736
70/2

736
70ft

736

794

June.

1,280
1,360
1,520
1,680
1,680

1,760
1,680
1,520
1,360
1,130

1,060
QOC

QQC

1,060

1 200
l',280
1,360
1 dd(\

1,520

1,520

1,360
1,210
1 HAD

QOI

1,060
1,030

995
QOC

854
854
Q1 fi

980
1,050

1,110
1,110

1,110
1,110

1,050
QQA

QQA

Q1 A
Q1 fi

Qlfi
Q1 fi

1,050
1,110
1,110

1,110
1,110
1,110
1,050
1,110

1 IftA

1,260
1 260
1^260
1 260'

July.

995
995
995

1,030
1,060

1,060
1,200
1,130
1,200
1,060

1,130
1 060
I'oeo
1,060

935

935
935
875
845
01 C

700
7AA

7AA

700
KQA

590
CQA

490
540

1 260
1 260
l' QOf|

1,260
1,260

1 1ftA

1,180

1,110
1,050

1 050'980

916
01 ft

854

704
704
7Q4

736

653
653
680

  653

736
736
736
736
736
680

Aug.

540
540
540
540
490

515
490
490
445
405

445
A OC

405
405
405

405
405
405
405
445

425
Af)*\

405

4AC

4AC

367
367
367
367

680
680
653
653
653

653
626
626
CAA

600

600
f.AA

C74

574
e*7A

549'

549
COJ.

524

524
524
CAA

CAA

CAA

476
476
,<EO

408
408

Sept.

367
349
314
331
314

296
296
296
296
280

.296 ~
248
248
248
263

263
263
248
263
288

314
332
349
367
387

406
425
445
425
405

365
476
524
574

cftn

524

4 co

430
386
JQrt

365
004

304
O.A4

344
344

386
365
OftK

044

IAA

365
*3AA

365
144

Oct.

405
386
406
426
445

425
445
405
425
386

405
377
349
367
349

367
405
425
490
515

540
540
515
540
515

490
445
425
405
386
405

386
430

626
653

653
653
nnft
C74

574

KAQ

524
CAA

476
476
476

476
4CQ

430
430
430
453

453
453
A*if\

430
A*if\

430

Nov.

3%
386
386
425
425

490
515
515
515
468

490
490
468
445
425

425
405
386
386
349

368
386
367
349
331

297
263
248
233
218

490

440
430
430

420
440
420
460
530

476
453
430
408
40S

430
4Ort

430
40A

386

408
344
365
344
344

344
344

324
304

Dec.

215
215
184
184
170

215
199
199
191
184

177
170
164
157
157

170
179
189
199
184

199

170
184
164

444
128
111
119
119
119

304
OCR

266
266
248

231
231
001
flfcift

266

266
248
231
215
199

199
184
184
184



30 WATER SUPPLY OF ST. MASY AS;B MILE: BIKERS, 1896-1911.

Daily discharge, in second-feet, of St. Mory River ne&r Babb, Mont., 1902-1917 Could,

Day.

1916. 
1.. ............
2.. ............
3.. ............
4..............
5..............

6..............
7..............
8..............
...............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19. .............
20..............

21. .............
22. .............
23..............
24..............
25..............

2&........ ......
27
28..............
29 ..............
3ft. .............
31 ..............

1917.

2..............
3..............
4....... ......
5..............

6. .............
7..............
8..... .........
ft..............

10. .............

11..............
12..............
ia... ...........
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

135
135

joe

135
1 3 s*

i 3P;
1 3^

i 3P;
loe,
-toe

108

102
100

97
97
97
97
89

97
97
97
97
97

97
97
97
89
89

89
89
89
so
89

85
85
89
89
89
89

Fe&.

135
135
135
135
135

135
135
135
135
135

152
168
168
168
168

168
168
168
168
168

165
168

168

168

168

89
89
89
89
81

81
73
73
70
70

73
70

77
81
81

81
81
81
81

81
81
81
81
81

81
81
81

'Mar.

168
168
168
168
168

168"
168
250
331
342

353
364
376
376
376

376
376
376
376
400

424

d94

447
454

462
470
470
470
470
470

81
81
81
81
81

81
81
81
81
81

81
81
81
81
81

81
81
81
81
81

81
81
81
81
81

81
81
73
7*>

73
73

Apr.

447
424
400
400
400

376
376
376
447
447

447
470
470
470
470

494
494
518
<U9

566

566
615
Cfifi

enfv

542
542
KAO

494

66
70
73
73

73

79
86
93

100
107

114
114
119
119

128

128
1 33

125

191?

165
165
165
165

165
205
205
OAK

205

May.

640
923
802
923
988

1,060
1.490
1,800
2,130
1.860

1,800
1,720
1,720
1,490
1,270

1,130
1,060
1,060
1.060

988

988
1,060
1,200
1,060
1,130

1,340
1 340
1.340
1,340
1,270
1,270

205
205
205
205

205
205
*>cn

620
770

1,020
1,460
1,760

2,400

2,620
2 620
2^620

2,510
2,510
2,180
2,070
2,180

2,620
*> QPIfi

3,280

3,170

June.

1,270
1,270
1,270s
1,270
1,34O

1,800
1,880
2,040
2,310
2,480

2,650
2,740
2,  50
2,740
2,830

3,290
3,760
4,760
5,16O
5,360

6 KCA

5,260
4,760
4,760
A OtA

4,100
S oon
4,100
4 0Qf>

4,650

2 840
2' 840

2 con

2,510

2,510
2,510
2 950
3- 500
3 940

4,160

3 QqA

3,280

3 30ft.

3,610
3 sen

4,000

S 940
3 940
3^830

3,610

3 500
3 OQA

3 AAA
9 onn

July.

4,540
4,210
4,32O
4,540
4,320

4,100
3,770
3,G60
3.C60
3,550

3,550
3,660
3,660
3,230
2,810

2,600
2,600
2,500
2,500
2,220

2,020
1,920
1,920
1,740

1,570
1.570
1,480
1,480
1,400
1,310

2,770
*> 79fl

2,730

2 840
2^880

2 740
2^690

2,550
2,580

2 200

1 940

1,860
1 QfiO

1 960

1 ,840
1,740

1,460

1,340
1 280
1,250
1, 250
1,170
1,220

Aog.

1,230
1,230
1,160
1.160
1,080

1,080
1,080
1.160
1,160
1,160

1,230
1,230
1,160
1.160
1,160

1,080
1,010
1,010
1,010
1,010

1.010
940
877
877
877

877
077

877
Q77

877
877

1,010

860
849
778

7Cfl

750
7^

750
7^n

675

650

650
650

660
675

690
655

630
cnc;
563

520

Sept.

877
877

1,230
1,310
1,480

1,570
1, 570
1,570
1,570
1,400

1,160
1,010

877
818
763

763
763
663
663
618

filQ

536

498
498
1QQ

oil
en 7

463
463

433
430

398
388

377
366

385
385

385
385
367
367

355

ocr

355

3 re
355
355

Oct.

462
462
444
426
4Q&

392
360
330
301
287

236
245
265
245
255

265
245
255
311
337

471
452
366
287
245

190
171
180
190
177
190

* 328
328
328
328
358

358
358
371
371
371

371
358

328

9QQ.

299
OQQ

9QQ

288

272

999
1 QQ

199
199

1 QQ

Nov.

177
  183

183
227 «
171

171
171
171
211
196

183
183
183
183
171

227
337
352
287
245

245
245
255
219
236

190
171
171
165
154

222
246
246
246
257

272
oc;7

246
246
246

246
246
246
208
208

178
178
178
178

165
157
150
138
138

138
138
138
127
127

Dec.

154
150
171
159
150

146
143
140
139
138

i3»
137
137
13&
136

135
135
134
134
133

133
132
132
131
131

13O

127

122
HO

120
120
120
120
120

120
120
120
88
66

6ft

88
104

104
104

120
127

127
1 3^

138

 toa

1 3*1

138
1 %f\

157
157

NOTE. Mean discharge for January, February, March, and December, 1908, has been revised, as observer 
read the gage in inches. Channel open part of February and March; determinations good. For January 
the record is fair. Discharge Apr. 1-8,1902, estimated.

Stage-discharpe relation affected by ice and discharge estimated for following periods: Jan. 1 to Mar. 31 
and Dec. 1-31,1902; Dec. 11-31,1903; Jan. 1-10 and Jan. 20 to Apr. 2, 1904; Jan. 1 to Mar. 1 and Nov. 26 to 
Dec. 31,1905; Jan. 1 to Feb. 19 and Mar. 11-25,1906; Jan. 1 to Mar. 31,1907; Jan. 1 to Mar. 31 and Nov. 2i»
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to Dec. 31,1908; Jan. 1 to Mar. 12 and Dec. 25-31,1910; Jan. 10 to Feb. 7 and Feb. 19 to Mar. 3,1911; Jan. 
1-5, 1912; F.eb. 6-20, Dec. 1-19, 1913; Dec. 5, 1916, to Jan. 5, 1917; Jan. 21, 29-31; Feb. 1, 16-28; Mar. 1-11, 
1917.

See table of monthly dischaige for estimates of mean flow tor full months.
Estimates of discharge for periods of less than oae month, not shown on table of daily discharge, were as 

follows: Mar. 1-12,1910,120 second-feet; Jan. 10 to Feb. 7,1911,100 second-feet; Feb. 19 td Mar. 3,1911, 80 
second-feet; Feb. 6-20,1913,75 second-feet; Dec. 1-19.1913,140second-feet. Daily and monthly discharge 
recomputed Apr. 1,1904 to May 31,1905. The original estimate of mean discharge for March, 1907, was 
revised by means of discharge measurements Mar. 20 and 30 of that year.

From Jan. 1 to some time in April, 1909, and Nov. 23 to Dec. 31 of the same year, stage-discharge relation 
affected by ice, but no estimates were made except Nov. 23-30. when the open-channel rating curve was 
used. Rongh estimates of monthly means were based on weekly gage heights and open-channel rating 
curve. These means are given in the table of mean monthly discharge but were not considered sufficiently 
accurate to be included with the computed records for the year. The records for 1909 are, in general, un 
satisfactory, as they do not check the results obtained on Swiftcurrent Creek near Babb, nor those on St. 
Mary River at Cook's ranch.

In the previously published records for 1911 the daily discharge for Feb. 14 was given as 4 second-feet, 
with a note stating that this low stage was probably due to the water being held back by the ice at the 
outlet of St. Mary Lake at the time the gage-height observation was taken and that the discharge for the 
day was probably considerably greater. The discharge for Feb. 14,1911, therefore, has been estimated at 
46 second-feet, which is the same as the discharge on Feb. 13 and 15.

Jan. 1 to Mar. 25,1912, ice present in stream, but open-channel rating was assumed applicable except 
Jan. 1-5, which was estimated.

Oct. 1,1915, Swiftcurrent Creek was turned into St. Mary Lake above the gage. Discharge Nov. 1-10, 
1915, estimated at 70 per cent of flow at Kimball. Dec. 20-31, 1915, estimated mean 145 second-feet, OS 
approximately SO per cent of flow at Kimball.

Jan. 1-18,1916, mean 'flow estimated 90 second-feet from flow at Kimball.

Monthly discharge of St. Mary River near Babb, Mont., 1902-1917. 

[Drainage area, 177 square miles.]

Month.

1902.

March.............................
April. .............................
May...............................

July...............................

September. .......................

November ........................
December.......... ..............

1903.

February ..........................

A pr il ... ..........................
May...............................

July...............................

September ........................
October. . .........................

December. ........................

The year. ...................

1904. 
January. ..........................

March. . ...........................
April..............................
May.............. .................

July...............................

December. ........................

The year. ...................

Discharge in second-feet.

Maximum.

223 
4.000 
3,760 
4.360 
1,160 

515 
258 
 190

158 
72 
72 

223 
2,110 
3,640 
3,280 
1,160 
1,160 
1,090 

465 
335

3,640

688 
2,020 
2,300 
1,840 

748 
578 
223 
106 
69

2,300

Minimum.

120 
190 
950 

1,160 
565 
258 
190 
127

72 
72 
50 
72 

223 
2,110 
1,160 

675 
465 
465 
295 
295

50

30 
748 

1,660 
748 
384 
223 
106 
69 
55

Mean.

110 
120 
100 
146 

1,729 
1,882 
2,164 

785 
342 
221 
156 
130

655

93 
72 
57 

129 
743 

3,154 
1,832 

860 
643 
646 
379 
305

743

120 
80 
80 

204 
1,150 
1,930 
1,380 

639 
326 
174 
81.4 
55.5

519

Per 
square 
mile.

0.62 
.68 
.56 
.82 

9.77 
10.52 
12.23 
4.44 
1.93 
1.25 
.88 
.73

3.70

.53 

.41 

.32 

.73 
4.20 

17.82 
10.35 
4.86 
3.63 
3.65 
2.14 
1.72

4.20

.68 

.45 

.45 
1.15 
6.50 

10.90
7 '§° 
3.61
1.84 
.983 
.460 
.314

2.93

Run-off.

Depth in 
inches on 
drainage 

area.

0.71 
.71 
.65 
.91 

11.26 
11.74 
14.10 
5.12 
2.15 
1.44 

.98 

.84

50.61

.61 

.43 

.37 

.81 
4.84 

19.89 
11.93 
5.60 
4.05 
4.20 
2.39 
1.98

57.10

.78 

.49 

.52 
1.28 
7.49 

12.16 
8.99 
4.16 
2-05 
1.13 
.51 
.36

39.92

Total in 
acre-feet.

6,764 
6,664 
6,149 
8,688 

106,312 
110,796 
133,059 
48,267 
20,350 
13.589 
9,282 
7,993

477,913

5,718 
3,999 
3; 505 
7,676 

45,685 
187,676 
112,645 
52,879 
38,261 
39, 721 
22,552 
18,753

539,078

7,380 
4,600 
4,920 

12,100 
70,700 

115,000 
84,800 
39,300 
19,400 
10,700 
4,849 
3, 410

377,000
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Monthly discharge of St. Mary River near Babb, Mont., 1902-1917 Continued. 

[Drainage area, 177 square milesj

Month.

1905. 
January. ..........................

April..............................
May...............................

July.......................!.......

September. .......................

November. .......................
December. ........................

The vear. ...................

1906.

February .........................
March.............................

July...............................

October. ..........................
November. .......................
December. ........................

The year. ...................

1907.

April. ... ..........................

June..............................
July...............................

October. ..........................

December. ........................

The vear. ...................

]908.

May...............................

July...............................

December. ........................

The year. ...................

1909. 
May. .............................

November. .......................

The period. . ................

Discharge in second-feet.

Maximum.

159 
430 
950 

1,890 
1,220 

855 
325 
665 
285

1,890

90 
555 

1,140 
1,720 
1,630 

790 
610 
725 
790 
555

1,720

388 
1,710 
2.980 
2.980 
1,290 

905 
532 
202 
90

2,980

1,130 
1,670 
7,980 
1,680 

800 
372 
328 
247

7,9,80

1,960 
3,900 
2,180 
1,130 

605 
252 
515

Minimum.

69 
131 
384 
925 
855 
325 
210 
210 
175

65 
90 

610 
925 
790 
555 
285 
285 
555 
175

142 
388 

1,370 
3,290 

640 
532 
202 
90 
47

171 
835 

1,460 
832 
418 
266 
208

161 
1,860 

407 
538 
252 
161 
161

Mean.

45 
40
98 

176 
648 

1,454 
1,015 

577 
270 
425 
204 
170

429

70 
65 
82.7 

218 
841 

1,300 
1,220 

649 
432 
421 
666 
283

521

80 
110 
150 
234 

1,010 
2,370 
2>090 

893 
694 
343 
136 
74.5

686

57 
112 
190 
474 

1,300 
3,400 
1,380 

554 
301 
264 
214 
120

696

479 
2,670 
1,320 

775 
383 
217 
399

Per 
square 
mile.

0.254 
.226 
.554 
.994 

3.66 
8.21 
5.73 
3.26 
1.53 
2.40 
1.15 
.960

2.42

.396 

.367 

.467 
1.23 
4.75 
7.34 
6.89 
3.67 
2.44 
2.38 
3.76 
1.60

2.94

.452 

.622 

.849 
1.32 
5.71 

13.4 
11.8 
5.05 
3.94 
1.94 
.769 
.421

' 3.88

.322 

.633 
1.07 
2.68 
7.34 

19.2 
7*80 
3.13 
1.70 
1.49 
1.21 
.678

3.93

2.71 
15.1 
7.46 
4.38 
2.16 
1.23 
2.25

Run-off.

Depth in 
inches on 
drainage

area.

0.29 
.24 
.64 

1.11 
4.22 
9.16 
6.61 
3.76 
1.71 
2.77 
1.28 
1.11

32.90

.46 

.38 

.54 
1.37 
5.48 
8.19 
7.94 
4.23 
2-72 
2.74 
4.20 
1.84

40.09

.52 

.65 

.98 
1.47 
6.58 

14.92 
13.61 
5.82 
4.40 
2.24 
.86 
.49

52.54

  .37 
.68 

1.21 
2.99 
8.46 

21.42 
8.99 
3.61 
1.90 
1.72 
1.35 
.78

53.50

3.12
16.85 
8.60 
5.05 
2.41 
1.42 
2.51

Total in 
acre-feet.

2,767 
2,221 
6,030 

10,500 
39,800 
86,520 
62,410 
35,480 
16,070 
26,130 
12,140 
10,450

310,500

4,300 
3,610 
5,080 

13,000 
51,700 
77,400 
75,000 
39,900 
25,700 
25,900 
39,600 
17,400

379,000

4,920 
6.110 
9', 220 

13,900 
62,100 

141,000 
129,000 
54,900 
41,300 
21,100 
8,090 
4,580

496,000

3,500 
6,440 

11,700 
28,200 
79,900 

202,000 
84,800 
34,100 
17,900 

1 16,200 
12,700 
7,380

505,000

29,500 
159,000 
81,200 

. 47,700 
22,800 
13,300 
23,700

377,000
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Monthly discharge of St. Mary River near Babb, Mont., 1902-1917 Continued. 

[Drainage area, 177 square miles.]

Month.

1910.

February. ........................

July..............................

1911.

April..............................

July..............................

 

1912.

April..............................
May. .............................

July..............................

1913.

April..............................

July..............................

December .........................

123678°  20     3

Discharge in second-feet.

Maximum.

330 
1,290 
1,660 
1,710 
1,100 

525 
330 
875 
500 
260

1,710

102 
390 

1,440 
2,460 
1,520 

675 
675 
550 
182 
90

73 
73 
57 

309 
1,680 
1,520 

. 1,360 
755 
366 
257 
257 
195

1,680

79

152 
365 

3,080 
3,480 
2,280 

815 
645 
232 
232

3,480

Minimum.

230 
935 

1,060 
550 
230 
215 
330 
295

62 
80 

500 
815 
700 
390 
370 
182 

70 
33

'

57 
45 
57 

253 
1,200 

700 
386 
235 
166 
180 
88

64

40 
31 

385 
1,760 

815 
590 
232 
203 
176

31

Mean.

90 
100 
169 
519 

1,250 
1,380 

793 
363 
255 
573 
433 
193

511

85.3 
77.3 
76.2 

154 
988 

1,950 
991 
529 
600 
330 
129 
54.0

498

65.3 
60.6 
50.0 

158 
979 

1,360 
920 
560 
321 
211 
225 
135

422

68.8 
76.8 

106 
187 
885 

2,540 
1,250 

688 
389 
222 
207 
115

562

Per 
square 
mile.

0.508 
.565 
.955 

2.93 
7.06 
7.80- 
4.'48 
2.05 
1.44 
3.24 
2.45 
1.09

2.88

.482 

.437 

.431 

.870 
5.58 

11.0 
5.60 
2.99 
3.39 
1.87 
.729 
.305

2.81

.369 

.342 

.282 

.893 
5.53 
7.68 
5.20 
3.16 
1.81 
1.19 
1.27 
.763

2.38

.389 

.434 

.599 
1.06 
5.00 

14.4 
7.06 
3.89 
2.20 
1.25 
1.17 
.650

3.18

Run-off.

Depth in 
inches on 
drainage 

area.

0.59 
.59 

1.10 
3.27 
8.14 
8.70 
5.16 
2.36 
1.61 
3.74 
2.73 
1.26

39.25

.56 

.46 

.50 

.97 
6.43 

12.27 
6.46 
3.45 
3.78 
2.16 

.81 

.35

38.20

.43 

.37 

.33 
1.00 
6.38 
8.57 
6.00 
3.64 
2.02 
1.37 
1.42 
.88

32.41

.45 

.45 

.69 
1.18 
5.76 

16.07 
8.14 
4.48 
2.46 
1.44 
1.30 
.75

43.17

Total in 
acre-feet.

5,530 
5,500 

10,400 
30,900 
76,900 
82,100 
48,800 
22,300 
15,200 
35,200 
25,800 
11,300

371,000

5,240 
4,290 
4,690 
9,160 

60,800 
116/000 
60,900 
32,500 
35,700 
20,300 
7,680 
3,320

361,000

4,020 
3,490 
3,070 
9,400 

60,200 
80,900 
56,600 
34,400 
19,100 
13,000 
13,400 
8,300

336,000

4,230 
4,270 
6,520 

11,100 
54,400 

151,000 
76,900 
42,300 
23,100 
13,700 
12,300 
7,070

407,000
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Monthly discharge of St, Mwy River near Babb, Mont., 1902-1917 Continued. 

[Drainage area, 177 square mSes.J

Month.

1914.

July.........-.-..-...--.-.----...

The year

1915.

^»il. ............................

July..............................

Discharge in second-feet.

Maximum.

67 
90 
99 

590 
1,600 
1,760 
1,200 

540 
445 
540 
515 
215

1,760

114 
83 
72 

524 
1,110 
1,260 
1,330 

680 
574 
653 
530 
304

Mimmtrm.

48 
64 
90 

108 
590 
935 
490 
367 
248 
349 
218 
111

48

59 
64 
55 
76 

600 
854 
993 
408 
304 
386 
304

Mean.

61.1 
75.8 
94.2 

232 
1,170 
1,280 

874 
436 
321 
433 
395 
173

464

81.0 
72.7 
59.7 

243 
854 

1,060 
911 
557 
405 
498 
409 
200

Per 
square 
mile.

0.345 
.428 
.532 

1.31 
6.61 
7.23 
4.94 
2.46 
1.81 
2.45 
2.23 

.977

2.62

.458 

.411 

.337 
1.37 
4.82 
5.99 
5.15 
3.15 
2.29 
1.79 
1.47 
.719

Run-off.

Depth in 
inches on 
drainage 

area.

0.40 
.45 

' .61 
1.46 
7.62 
8.07 
5.70 
2.84 
2.02 
2.82 
2.49 
1.13

35.61

.53 

.43 

.39 
1.53 
5.56 
6.68 
5.94 
3.63 
2.56 
2.06 
1.64 
.83

Total in 
acre-feet.

3,760 
4,21ft 
5,79*

13,809 
71,90» 
76,20» 
53,70» 
26,809 
19,10ft 
26, 6W 
23.500 
10,600

336,000

4,980 
4,040
3,679

i4.se»
52,50* 
63,10» 
56,0<» 
34,209 
24,109 
30,609 
24,309 
12,309

[Drainage area, 278 square miles.J

1916.

l£y... ...........................

July..............................

1917.

TUaTT

July..............................

October.................. .........

December. ........................

The year. ...................

470
615

2,130
5,560

1,230
1,570

471

171

5,560

108
89
81

205

4,160
2,880
1,010

511
371
272
157

4,160

135

376
640

1,270
1,310

877
498

154
lift

QQ

70
73
66

OAS

2,510
1,170

520
355
199
127
66

66

109
156
349
485

3,290
2 fan
1,050

QAfi

305
209
137

925

o-t o
80.1
80.0

T97

1 640
a'sgo
2,110

700
391
298
199
118

772

.392

.561
1.28
1.74
4.57

11.8
10.2
3.78
3 (\A

1.10
.752
.493

3.33

339
288

.288
457

5 QA

12,2
7.59
2.52
1.41
f.07
.716
.424

2.78

.45

.60
1 45
1.94
5.27

13.17
11.76
4.3&
3 fi*>

1.27

.57

45.30

.39

.30

.33

.51
6 0fX

13.61

*> QA

1.57
1 w
.80

AQ

37. 6S

6,709
S,97»

21,509
28,909

196.008
175,009
64 600
53' 608
18,80»
12,409
8,420

5 7QA

4 459
4 939
?' 56ft

202,008
130,009
43,000
<yt oftft

18,3tt>
U QAA

559,000

NOTE. 1',;09: Mean discharge for January, February, March, and December estimated from weekly gage 
heights and open channel rating curve. Mean for April estimated from flow of Swiftcurrent Creek near 
Babb.

1915: Swiftcurrent-Creek diverted into St. Mary River above this station on October 1, 1915. Yearly 
summary for 1915 not computed because results obtained before and after Swiftcnrrent Creek was diverted 
are not comparable.
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Mean monthly discharge, in second-feet, of St. Mary River near Babb, Mont., 1902-1915.

Year. '

1902...............
1903...............
1904...............
MOo..... ..........
1906........ ......
1907...............
1908...............
1909...............
1910...............
1911 ...............
1912...............
1913...............
1914...............
1915...............

Median............

Minimum

Jan.

ollO
93

«120

a 70
a 80
o 57
a 95
a 90

85.3
65.3
68.8
61.1
81-0

80.1
so >;

120
45

Feb.

al20
72

a 80
a 40
o 65
ollO
oll2
o 85
alOO

77.3
60.6
76.8
75.8
72.7

81.9
77.0

120
40

Mar.

«100
57

a 80
98. a
82.7

olSO
«190
allo

169
76.2
50.0

106
94.2
TO 7

102
97 1

190
50

Apr.

146
129
204
176
218
234
474

a220
519
154
158
187
232
94S

235
211
519
129

May.

1,730
743

1,150
648
841

1,010
1,300

479
1,250

988
979
885

1,170
854

1,000
984

1,730
479

June.

1,860
3,150
1,930
1,450
1,300
2,370
3,400
2,670
1,380
1,950
1,360
2,540
1 280
1/060

1,980
i arm
3,400
1,060

July.

2,160
1,830
1,380
1,020
1,220
2, 0901
1,380
1,320

793
991
920

1,250
874
911

1,300
1,240
2,160

793

Aug.

785
860
639

' 577
649
893
554
775
363
529
560
688
436
557

633
TOS

893
363

Sept.

342
643
326
270
432
694
301
383
255
600
321
389
321
405

406
362
694
255

Oct.

221
646
174
425
421
343
264
217
573
330
211
222
433

345
330
646
174

Nov.

156
379
81.4

204
666
136
214
399
433
129
225
207
395

279
214
666
81.4

Dec.

al30
305

«55.5
o!70

283
74.5

a!20
«270

193
54

135
115
173

160
173
305
54

Total
in acre- 

feet.

478,000
539,000
377,000
310,000
379,000
496,000
505,000
425,000
371,000
361,000
306,000
467,000
336,000

407,000
407,009
539,000
306,000

a Estimated.
NOTE. Oct. 1,1915, Swiftcurrent Creek was diverted into St. Mary Lake above this station, and the dis 

charge thereafter is not included in the above table because not comparable with the discharge previous to 
that date. The median flow given was obtained by arranging the monthly means in their order of magni 
tude and taking the middle mean, or, if their number was even, the average of the tw.o middle means. By 
using daily discharge a somewhat lower median discharge would be obtained.

ST. MARY BIVER BELOW SWIFTCURRENT CREEK, AT BABB. MONT.

LOCATION. In. sec. 15, T. 36 N., R. 14 W., about a mile below mouth of Swiftcurrent 
Creek, at Babb, on. Blackfeet Reservation, in Teton County.

DRAINAGE AREA. 298 square miles.
RECORDS AVAILABLE. July 14, 1901, to October 18, 1902; May 13, 1910,-to September 

30, 1915, when station was discontinued.
GAGE. Stevens water-stage recorder on right bank opposite Babb post office. From 

July 14, 1901, to October 18, 1902, a staff gage on the left pier of a highway bridge 
about 100 feet above the location of the water-stage recorder, and at a different 
datum, was used; this gage was destroyed by the flood of June 5, 1908. From 
May 13, 1910, to July 18, 1911, a staff gage was maintained on the left bank about 
75 feet below the original gage and at a different datum; a temporary chain gage 
was used for low-water readings. From July 19,1911, to April 21, 1915, an over 
hanging chain gage was maintained on the right bank at the same datum and 
location as the water-stage recorder and at the same datum as the staff gage on left 
bank, but on account of conditions in the channel the gages on opposite banks 
did not read the same. Beginning January 1,1913, separate gaging stations were 
maintained on St. Mary River and Swiftcurrent Creek overflow, and the results 
at the two stations were added to give the total flow of the river at Babb; previous 
to that date only the gage on St. Mary River was read, the discharge of the overflow 
being included in discharge measurements. As the discharge of the overflow 
was a small part of the total flow and varied with the flow of Swiftcurrent Creek, 
ceasing entirely at low stages, only a small error resulted from this procedure.

DISCHARGE MEASUREMENTS. Made from the cable 50 feet above gage or by wading. 
Small overflow channel from Swiftcurrent Creek measured from a footbridge.

CHANNEL AND CONTROL. Bed of stream composed of gravel and cobblestones; shifts 
slightly. A small overflow channel from Swiftcurrent Creek enters about 100 
feet below gage on left bank.

EXTREMES OP DISCHARGE. Maximxim stage recorded, 6.5 feet July 4, 1902 (discharge, 
6,690 second-feet); minimum stage recorded, 3.48 feet March 15-25, 1912 (dis 
charge, 64 second-feet).
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WINTER PLOW. Discharge relation slightly affected by ice; llo\v estimated. 
DIVERSIONS. None. * 
REGULATION. None.
ACCURACY. Stage-discharge relation permanent except during high-water periods. 

Discharge measurements indicate these changes. Record good.

Discharge measurements of St. Mary River beloiv Swiftcurrent Creek, at Babb, Mont.,
1900-1902 and 1910-1915.

Date.

1900. 
June 16

18
Aug. 6
Oct. 1

1901.

Aug. 2
Oct. 9

30
Nov. 5

1910. 
May 13
June 10

25
Aug. 1

Nov. 19
Dec. 29

1911
Mar. 15

6

25
July 19
Aug. 25
Oct. 12

1912.
Mar. 16
 Vfrt-tr 1

July 2
Aug. 17

Dec. 16

Made by 

M. E.McChristie.......
W. A. Lamb...........
M. E.McChristie......
.....do.................

.....do.................

.....do.................

.....do.................
W. A. Lamb...........
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.

2 on

1 60
1.10

o An

.80

.53

.42

6.20
5.78
4.70
3.82
4 55
3.38

3.40
5.13
5.76

7.60
5.60
4.67

3.81

3.45
4.65
6.05
6 00

4.52

Dis 
charge.

Sec.-ft. 
750

750
552

1 897

1 479

311
285

1,930

795
010

681
115

1, 050
1,520
3,210
3,240
1,340

542

138

58
514

1,580
1,740

687
458
177

Date.

1902.

99

30
Oct. 8

17
OO

30

1913. 
Mar. 30
May 18

27
July 31
Aug. 21

Oct. 24

1914.

 July 21
Sept. 9

1915. 
Feb. 19

Mav 26

July 18

Made by  

J. S. Baker............

.....do.................
C.T.Prall. ............

C.T.Prall. ............
.....do.................
.....do.................
.....do.................

W. A. Lamb...........
.....do.................
R. R. Randell. ........
W. A. Lamb...........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

W.A.Lamb......:....
.....do.................
.....do.................
.....do.................
.....do.................

W. A. Lamb...........
.....do.................
.....do.................
.....do.................

Gage 
height

Feet. 
0.10
1.50
1.11
.61
.61
.57
.55
.35
.25

3.65
5.40
7.96
7.12
5.72
5.27
4.67
4.38
3.91

6.68
6.79
5.56
4.57
5.28
4.17

3.80
5.22
5.56
6.12
5.52
5.22

Dis 
charge.

Sec.-ft. 
168
944
661
420
407
402
402
311
281

111
971

4,030
2,720
1,120

866
424
299
124

2,220
2.260
1,230

454
805

. 207

90
766

1,050
1,560
1,030

826

NOTE. Dec. 29, 1910, and Mar. 15,1911, ice at gage.
1911: July 19, new gage installed on bank opposite gage previously used and at new datum.
1914: Dec. 16, ice at gage but probably not enough to cause backwater.
Discharge measurements beginning Mar. 16, 1912, do not include the overflow from Swiftcurrent Creek, 

which was computed separately; previous to that date the main river and overflow were combined in 
measurements and computations.

Discharge measurements of Swiftcurrent Creek overfloiv at Babb, Mont., 1912-1915.

Date.

1912. 
May 1

July 2
Aug. 17

Made by  

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.

6.25
6.37
5.45
5.0
4.4

Dis 
charge.

Sec.-ft. 
44.7

108
110
40.2
12 7
9 ft

Date.

1913.

May 18

Aug. 21

1915.

Made by  

W.A.Lamb...........
.....do.................

W. A. Lamb...........
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet.

6.3
7.0
6.15
5/18
4.91
4.6

4.81

Dis- 
ch&irsB*

Sec.-ft. 
6

108
170
88
21
10
4

4.9

NOTE. 1912: Dec. 16, discharge estimated.
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Daily discharge, in second-feet, of St. Mary River below Swiftcurrent Creek, at Babb, 
Mont., 1901-1902 and 1910-1915.

Day.

1901. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

Day.

1902. 
1... ......
2.........
3.........
4 . ......
5.........

6.........
7.....J...
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18. ........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

23..........
27.........
23.........
23
33.........
31.........

Julj

?,34
?,?9

r. Au§

.. 1,57

..1,51

.. 1,33

.. 1,27

.. 1,22

.. 1.16

.. 1,1C

.. 1,1C

.. 1.1C

.. 1,04

.. 1,04
1 qc

qc
1 1 95
3 83

Jan.

185
171

175
175
175

155
155
155
155
146

146
146
1 f\f\

195

207
207
220
220
220

207
207
207
207

207
207
207
220
220
220

4
5
8
9
to
i
i
?
9,
3

3
4
5
5
3

I

Sept

653
653
631
631
631

653
677
677
653
609

587
566
566

566

'eb.

232
232
232
2S2
232

220
220
220
99/1
99A

207
207

1Q1

195
1QE

1Q^

195
1Q1

185
185
185
185
185

185
185
185

Oct.

465
465
445
425
425

425
425
425
425
425

425
425
425
405
405

Mar.

185
185
185
185
171

175
175
175

185

185
195
iqi
195
195

195

185
185

185
185
175
175
175

175
105
105
105
165
165

Nov.

326
326
307
307
273

273
273
259
273
307

326
345
326
326
307

Apr.

165
165
165
175
175

185
185
195
1QE

195

207
207

220
220

245
970

273
305
OflE

  Vl*.

321
OO1

338
338
 jee
O%K

355
«>70

373

Dec.

273
273
273
259
259

259
245
245
245
245

. 232
232
232
220
220

May.

373
394
394
115
458

479
501
544
630
790

960
1,202
1,568
2,178
2,544

2,910
3 QAC

3,520
'3,154
3,886

d ftA9

4,252
d i^n
4,252
4,130

4,008
3,947
4,069
4,374
4, CIS
4,252

Day

1901 
16....
17....
18....
19....
20....

21....
22....
23....
24....
25....

26....
27....
28. ...
29....
30....
31....

June.

4,130
3,886
3,642
3,276
3,154

2,910
2,788
2,788

3,032

2,910
2,910
2,788
2,910

2,788
2 Afifi

2,544
2,422
2,300

2,178
2,544
2,544
2 RAA

2,544

2,788

2,788
2,788
2,910

Ju

9,.fl
V6,3
fijfi
5j?

V
4,f
3/
1 1
?,<)

v
V3, a
V?,<!
1 9
1 9
1^ s
Ijf
v
1,6
1 fi
1,*
1, s
1 9

1 9I'c

Ijfl
1.F
1.7
1,f

Ju

?o
?
i;
i,
1
i.
1i;î

1
1,

1,
i,
i,
i.
1,

y.

10
76
87
9?

fi?
18
42
54
10

«i
83
00
78
I56

34
in
1?
90
rfW

90
90
12
1?
34

34
34
34
19,
51
28

Jy.

164
IM6
m
ws
128

W>
>«9
>«9
S10
Rfifl

Rfifl
S10
R10
751
P33
574

AL

Ijii
1,4
1 a
V?i;?
i ?i'?
ij9
!;?
1j ?

1.9
1,9
Ijl
Ijl
Ijl
Ijfl
i,n
IjC
i.n

9

i.n
9

g
9

g
S
f
f
f
7

Ai

ig-

fl7
06
?,8
591
19

19
19
19

5?,

.5?
14
76
38
00

ifi?,

«9l
I914
Sfi

94
86
10
10
10

10
76
7fi
4?,
11
80

 ig.

R33
795
795
760
760

760
730
730
730
70?,

70?,
70?
677
677
677
R53

Sei

7
P
P
P
P

P
P
P
fi
.1

f
f
f
4

S
S
4
4
4

4

4
4

4
4
4
4
4

Se]

fi,
5
»
51
a
5
5
5
5
51

ft
5
4
4
4

ot.

5ft
90
3ft
1?
1?

1?
1?
1?
05

.65
4?
4?
18
94

18
18
94
94
70

?4">A
914
94
9,4

?4
94
9,4
?4
9,4

pt.

.
K7"ifi
16
T6

45
45
75
15
15

05
n5
85
85
85

C

Oct

40'40

40
40
40

38
38,
38
38
36

36
34
34
34
3?
39^

et.

4?4

' 

9175

5

1

Nov.

9,73
273
273
273
259

259
259
259
273
273

273
289
289
289
289

*Jov.'

Dec.

220
220
207
207
207

207
195
195
195
195

185
185
185
185
185
185

Dec.

,
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Daily discharge, in second-feet, of St. Mary River below Sm/tcurrent Creel', at Babb, 
Mont., 1901-1902 and 1910-1915 Continued.

Day.

1910. 
1..............
2..............
3..............
4..............
5. .............

'6..............
7..............
8..............
»... ...........

10. .............

11..............
12..... .........
13..............
14..............
15..............

................
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

20.. ............
27..............
28..............
29...:..........
30..............
31...:..........

1911. 
1..............
2. .............
3..............
4.. ...........
5..............

6..............
7

8
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16. .............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25. .............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

... ..

.......

*.-..

Feb.

.. . .

 

.
i

Mar.

95
130

170
170
130
130
130

130
95
95
95
95

95
95
95

130
130

130
130
130
170
170

170
170
170
170
170
170

Apr.

...:.:.

*

170

170
170
170

170
170
170
170

170
210
210
170
170

210
210
210
255
300

one

445
495
600
710

770
830
895
895
895

May.

2.000
1,940

1,860
1,740
1,620
1,730
1,680

1,640
1,520
1,600
1,640
3 fV3A

2,160
2,200
2,160
2»280
2,200.
2,240

QOK

960
1,100
1,240

1,560
1,640
1,640
1,720
1 fiAfl

1,560
1,640
1,640
2,340

2,430
2,430
2,340
2,250
2,250

2,070
2,070
1 800

1,720

1,640

1,480
i ^9n
1,400
1,400

June.

2,200
2,240
2,200
1,960
1,920

1,850
1,850
2,000
1,910
1,820

1,820
1,900,
2,000
1,940
1 940

1 960
1 960
2' 020
1 o4n
1 Qftft

1 ocn
1,760
1,640
1,520

1 560
1,'560
1,600
1,600
1,560

2,070
2,430
2,800
3,180
3,36O

2,980

2,980
2,980
2,980

3,180
3,2TO
3,460
3,560
^ t&n

3,360
3,360
3,360
3,270

2,980

3,080

2,890

2,610
2,430
2,610

July.

1,660
1,520
1,520
1,460
1,430

1,390
1,320
1,300
1,260
1,220

1,200
1,000
1,070
1,030
1,060

t nftn
1,100
J lOfl

1 t^ft
1,100

1,070
1,100
1.070

980
QCfV

AOK

928
862
830
800
770

2,340

2,160
2,250
2,250

2,340'
2,340
2.250
2,070
 t QQfl

1.640
1,560
1,480
1,400
1,400

1,400
1,480
1,480
1,340
1,390

1,340
1,340
1,240
1,240
1,150

1,150
1,100
1,060
1,060
1,060
1,100

Aug.

782
722
710
682
710

628
520
600
628
600

600
589
572
572
545

545
495
495
495
44S

ddf;

445
445
AAK

395
370
322
345
345

1,150

1,200
1,060
1,060

973

1,020
1,060
1,060

1,020
973
888
888
805

805
805
765
765
725

725

649
614

545
545
545
512
512

Sept.

322
300
300
300
300

300
300
345
345
345

345
300
300
300
300

322
395
«XQK

495
655

655
655
 600

  545
E7O

520
495
495
495
495

512
512
512

1,060
1,200

1,150
1,100
1,060
1,060

1 } 060
1,100
1,100
1,100

1,060
1,060
1,100
1,100
1,060

1,060
1,020
1 060
I'lOO

1,100
1,060
1,020

888

Oct.

655
895

1,100
1,100
1,100

1,100
1,170
1,440
1,560
1,520

1,480
1,480
1,400
1,320
1,170

1,140
928
895
830
770

710
655
600
545
655

1 030
1^030

960
895
830
830

805
765
725
687
649

614
578
578
512
512

512
482
482
451
451

451
451
422
394
394

394
368
368
368
368

OftQ

368
341
^41
316
291

Nov.

770
T70
710
655
606

545
600
545
545
545

600
928
928
895
830

770
710

655
655

655
600
600
545
PUC

495
495
495
445
445

9Q1
OQ1

268
246
246

246
168
152
135
-IOC

135
135
135
168
205

246
246:
246
246
246

246
205
205

One

OflK

205

152

Dec.

395
3*5
395
395
345

345
345
345
345
300

300
300
300
308
3nn

255
255
255
OfiR

255

*>se

255
255
255<Hfi

91 A

210
170
139
13ft
95

152
135

135
135i

135
135
135
135
1 on

iaot
106
106
106
93

93
80
80
80
80

80
sun
80
80'80
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Daily discharge, in second-feet, cf St. Mary River below Smftcurrent Creek, at Bdbb, 
Mont., 1901-1902 and 1910-1915.

Day.

1912. 
1.. ............
2. .............
3..............
4.......... ..
5..............'

6........ . . .
7..............
»......' .
9..............

10.... ......

11.. . ...
12........ . . .
13.......... . .
14.. ...
15. .......

16 ...
17........
18........ .
19.... ..
20......

2t.. . .
22. .....
23. ......
24 .
25.. . .

2ft. .....
27......
28.............
29.... .
30..............
31..............

1913. 
1..............
2..............
3..............
4.:..... .......
5..............

6..............
7..............
8..............
9....... .......

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.... ..........
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

122
108
108
108

. 108

108
108
108
95
95

95
95

108
108
108

108
95
95
95
95

108
70
70
58
46

35
35
35
46
46
46

Feb.

118
118
118
113
113

104
104
96
91
91

91
91
01
91
91

Q1
Qt

91
91
Q1

Q1

91
Q1

46
46
70
95
95

95

108
95
95

Mar.

91
91
91
91
91

91
91
91
91
86

86
80
73
68
64

64
64
64
64
64

64
64
64
64
64

68
68
68
73
80
80

95
82

108
108
122

122
108
137
137
137

137
137
152
168
168

168
152
184
201
201

218
201
184
184
152

137
108
122
122
108
108

Apr.

104
113
184
203
167

184
184
234
276
307

372
382
382

398
409
420
437
454

dfin
465
495
525
525

KC-T

557
557
557
557

QS

95
95
95
82

70
82
95
95

122

122
152
192
232
417

522
731

1,080
1,330
1,260

1,140
1,010
1,080

964
861

836
869
865
795
727

May.

525
601
598
507
625

635754'

904
1,140
1,300

1,300
1,380
1,460
1,530
1,700

1,990
2,120
2,110
2,190
2,270

2,270
2,270
2,170
2,090
2,090

2,100
2,100
2,100
2,090
2.0W)
2,090

79^
723
723
759
661

692
688
653
645
558

586
661
731
877
819

889
1,030
1,190
1,200
1,200

1,280
1,370
1,470
1,920
2,200

2,850
3,270
4,060
4,410
4,340
4,610

June.

2,080
2,090
2,000
1,920
1,900

1,870
1,850
1,820
1,910
1,930

2,090
2,170
2,180
2,250
2,250

2,170
2,090
2 ftOft

1,920
1,920

1,920
1,920
1,910
1,910
1,910

1,910
1,920
1,920
2,000
2,000

4,410
4,540
4,550
4,260
4,250

4 250
3,950
3,950
3,890
4,080

4,150
4,020
8,870
3,800
3,700

8,360
3,170
3,160
2,830
2,780

2,780
2,590
2,510
2,570
2,390

2,500
2,830
3,320
3,240
2,920

July.

2,000
2,000
2,000
1,910.
1,830

1,740
1,730
1,650
1,570
1,480

1,410
1,350
1,350
1,280
1,270

1,260
1 180
t ten
1,170
1,170

1,170
1,260
1,260
1,350
1,430

1,430
1,430
1,430
1 420

13,340
13,300

2 oin
2,820
2,610
2,350
2,170

2,210
2,210
2,150
2,080
2,030

2,090
1,970
1,920
1,760
1,600

1,450
1,320
1,360
1,310
1,260

1,310
1,310
1,310
1,350
1,310

1,390
1,310
1,360
1,360
1,370
1,140

Aug.

1,250
1.320
1,160
1,090
1,020

1,050
976

1,010
933
823

857
753
720
716
784

688
649
625
652
621

R1S

587
618
618
618

587
557
514
625
521
521

1,140
1,140
1,140
1,140
1,180

1,140
1,060
1,110
1,190
1,280

1,240
1,240
1,320
1,110
1,190

1,120
1,250
1,040

949
904

824
866
837
830
830

873
830
898
866
824
704

Sept.

461
489
461
461
433

433
457
459
487
489

489
517
521
550
521

521
521
493
489
461

461
489
435
461
483

359
357
357
357
346

736
702
702
736
736

636
669
634
667
485

404
430
485
510
511

456
457
459
406
406

406
406
408
358
360

313
313
307
309
266

Oct.

334
ai2
ai2
311
311

289
289

289
267

247
247
267
248
291

316
342
369
423
399

399
420
420
417
393

365
365
413
389
389
385

286
266
226
226
246

266
268
268
268
268

268
264
266
268
270

268
264
264
266
288

288
288
268
268
310

310
310
332
310
310
355

Nov.

361
359
359
357
356

332
330
308
307
306

308
332
357
385
389

393
420
396
396
396

372
372
365
361
356

332
, 332

332
307
307

345
345
345
345
345

345
345
345
345
345

300
260
260
260
260

260
260
260
260
260

260
240
260
260
260

260
260
260
260
260

Dec.

307
307
307
285
285

285
242
242
242
242

242cx&
203
203
167

167
167
167
i>a>
150

t en

15A

150
150
i wi

134
134
134
134
118
118

260
260
228
220
220

22«
220
280
220
220

220
220
220
300
300

30
70

115
115
115

115
115
90
90
90

90
90
90
90
98
90
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Daily discharge, in second-feet, of St. Mary River below Siriftcurrent Creel, at Babb, 
Mont., 1901-1902 and 1910-1915 Continued.

Day.

1914. 
1..............

3..............

5..............

6..............
7..............
8..............
9..............

10..............

H.... ..........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..... .....'*
29..............
30..............
31..............

1915. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

-

185
202
185
150
150

115
122
122
132
132

132
115
115
150
145

140
135
135
130
125

125
125
120
120
120

115
115
115
122
115
132

Feb.

115
122
132
115
115

132
90

102
95
OR

QP>
Q1
Q1

92
on

90
90
90
90
90

90
90
90
90

90
90
90

Mar.

132
1 *?9

132
132
132

132
132
132
132
132

132
132
132
132
132

132
132
132
132
132

132
132

150
185

185
132
132
150
150
150

90
90
on
95
90

90
102
102
115
115

102
115
90
90

90
90
90

102
102

102
102
115
115
115

122
122
102
115
115
102

Apr.

150
150
150

. 150
150

150
185
185
202
202

185
185
260
300
300

370
460
515
515
519

665
812
957
994
994

994
957
957
950
943

122
143
185
204
222

263
 295

OftO

305
qnK

one
OKfl

400
455
483

510
510
636
639
642

642
782
782
743
776

740
740
740
846

1,170

May.

980

1,740

1,410
1 400
M50
1,550
1,750

1,650

1,740
I ocn

1,740

1,980
2,340
2,350
2,470
2,350

2,470
2,230
S oon

2,290

2,290
2 1 Cft

2,120
2,010
1,990
1,870

1,430
1,430
1,340
1,270
1 9fifl

1 640
1^740
1,740
1 750

1 750
i'v;n

1,750
1,860

1,650
1 540

1,340
1,250

1,170
1,070

993
QQ9

1,070

1,070
1,070
1,070
1,160
1,020

QQQ

June.

1,920
1,980

9 1 fin

2,330
2 9in
2,000
1,850
1,680

1,560°

1,760
1,660
9 i on

2,180

2,300
2 OAO
2,400

2 0flfi

1 900
1,810
1,810

1,700
1,590
1,580
1,480
1,480

1,200
1 290
I n on

1,480
1,580

1,580
1,580

1,570
1,570

1 V7(\

1,370
1,370

1 370

1,470
1,480
1,670
1,670
1,670

1,570
1,570
1,580
1,580
1,780

1,890
1,900
1,890

1,790

July.

1,480

1,4CO
1,530
1 640

1,720
1,780
1,680
1,680
1,680

1,590

1,500
1,400
1,400

1,310
1,310
1,300

1,140

1,140
1,140

Q*7Q

975
07*1

975
975
898
898
896
804

1,790
1,790
i 7Qn
1,780

1,680
1,580
1,580
1,570
1,570

1,470
1,370
1,280
1,190
1,100

1,020

1,020
991
Q18

Q9n
920
920
920
955

QQ3

993
1,030
1,030

994
955

Aug.

764
7 cq

742
7O7

700

799

711

670
630

590
560
520
471
471

462
508
572
711
711

706
708
703
698
680

650
628
603
581
561
lil

0^1
920
918
918
883

882
847
847
847
Q19

Q19

010

812

811
779
779
779
746

779
741

745
715
685

685
685
655
655
655
655

Sept.

531

490
480
470

460
460
461
461
44°

433
423
383
vn
373

373
384
444
446
508

543
680
71 %

719
719

719
653
719
719
719

625
685
Q^n
988
915

810
745
ftce

715
715

685
655
COK

598

520
520
625
745
745

685
685
625
625
625

570
570
520
520
520

Oct.

672
7Q1

857
749
707

707
707
700
690
680

680
650
650
675
750

933
972

1,050
1,130
1,090

1,040
1,020
1,000

928
820

775
730
725
680
630
630

Nov.

610
620
650
7 en

850

<Kfl

974
895
782
781

817
817
742
742
740

670
600
568
535
535

568
535

  480
440
410

390
370
360
350
340

Dec.

340
39fV

290
260
250
OKrt

240
235
220
220

220
210
220
230
240

240
230
220
220
220

202
202
202
190
185

175
150
150
185
185-
178

t

revised slightly by making

j.&wt A-rcLLj-y vuot-iio*-gcj iv/j. uciAiLitw y * A'cui new j' j a.uu ju.aiuu zt^utJi taincjvi wj" ajjjjAjiu^ \i jjen.~CftaHO.6l rating
curve to observed gage heights; results may be somewhat high but the error is probably not great though
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the discharge for February appears to be about 50 second-feet too large. Determinations of discharge Sept. 
22 to Oct. 18,1902, have been revised as original computations were based on incorrect gage readings.

1910, Dec. 24-31: Ice present at gage but open-water rating curve assumed applicable.
1911: Stage-discharge relation affected by ice Jan. 1 to Mar. 3 and Dec. 26-31; mean discharge Mar. 1-3 

estimated at 95 second-feet and Dec. 26-31 at 65 second-feet. See table of monthly discharge for estimates 
for January and February.

1912: Stage-discharge relation affected by ice Jan. 1 to Feb. 5; discharge estimated as follows Jan. 1-12, 
80 second-feet; Jan. 13 to Feb. 5,110 second-feet.

1913: Stage-discharge relation affected by ice Feb. 6-24; discharge estimated at 150 second-feet.
1914: Stage-discharge relation affected by ice Jan. 1 to Feb. 28; discharge estimated. Daily discharge 

also estimated for following periods, on account of unreliable gage readings due to disturbance of gage by 
high water: May 2-7, June 8-16, June 22 to July 20, Aug. 1-16, Aug. 21 to Sept. 17, Oct. 8-15, 21-31, Nov. 
l-«, 23-30, Dec. 1-9 and 24-26. »

1915: Stage-discharge relation affected by ice Feb. 10-18; discharge estimated. Oct. 25, previously pub 
lished discharge believed to be high and has been revised by comparison with stations near Babb and 
near Kimball.

Monthly discharge of St. Mary River below Swiftcurrent Creek, at Babb, Mont., 1901-1902
and 1910-1915.

[Drainage area, 298 square miles.]

Month.

1901. 
July 14-31 .........................

October. ..........................

December. ........................

The penod. .................

1902.   
January. ..........................

April..............................
May..... ..........................

July...............................

The period. .................

1910. 
May 13-31. .....i. ..................

July..............................

1911.

July...............................

The year. ...................

Dischasge in second-feet.

Maximum.

1,574 
677 
465 
345 
573

220 
232 
195 
373 

4,862 
4,130 
6,692 
1,507 

750 
424

2,240 
2,240 
1,560 

782 
655 

1,560 
928 
395

170 
895 

2,430 
3,560 
2,340 
1,200 
1,200 

805 
291 
152

3,560

Minimum.

653 
485 
326 
259 
185

146 
185 
165 
165 
373 

2,178 
1,568 

780 
424

1,520 
1,520 

770 
322 
300 
545 
445 
95

95 
170 
895 

2,070 
1,060 

512 
512 
291 
135

Mean.

1,906 
932 
576 
401 
289 
222

193 
205 
181 
257 

2,490 
2.873 
2,737 
1,090 

488 
367

1,910 
1,850 
1,140 

528 
416 

1,030 
641 
276

155 
140 
ISO 
358 

1,680 
3,040 
1.600 

827 
1,020 

478 
208 
99.5

812

Per 
square 
mile.

6.40 
3.13 
1.93 
1.35 
.97 
.74

.65 

.69 

.61 

.86 
8.36 
9.64 
9.18 
3.66 
1.64 
1.23

6.41 
6.21 
3.83 
1.77 
1.40 
3.46 
2.15 
.926

.520 
-.470 
.436 

1.20 
5.64 

10.2 
5.37 
2.78 
3.42 
1.60 

.698 

.334

2.72

Run-off.

Depth in 
inches on 
drainage 

area.

4.29 
3.61 
2.15 
1.56 
1.08 
.85

.75 

.72 

.70 

.96 
9.67 

10.76 
10.59 
4.22 
1.83 
1.42

4.53 
6.92 
4.42 
2.04 
1.56 
3.99 
2.40 
1.07

.60 

.49 

.50 
1.34 
6.50 

11.38 
6.19 
3.20 
3.82 
1.84 
.77 
.39

37.02

Total in 
acre-feet.

68,049 
57,306 
34,274 
24,657 
17,197 
13,650

215,133

11,867 
11)385 
11,129 
15,292 

153.104 
170,955 
168,292 
67,010 
29,038 
22,566

660,638

72,000 
110,000 
70.100 
32,500 
24,j800 
63,300 
38,100 
17,000

428,000

9,530 
7,780 
7,990 

21,300 
103,000 
181,000 
98,400 
50,800 
60,700 
29,400 
12.400 
6,120.

588,000
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Monthly discharge of St. Mary River below Swiftcurrent Creek, at Babb, Mont., 1901-1902
and 1910-1915 Continued.

Month.

1912.

April..............................
May...............................

July...............................

December. ........................

The year ....................

1913.

July...............................

The vear....................

1914.

July...............................

The year ....................

1915.

April..............................
May................................

July...............................

September ........................

Discharge in second-feet.

Maximum.

118 
91 

557 
2,270 
2,250 
2,000 
1,320 

550 
423 
420 
307

2,270

122

218 
1.330 
4.610 
4,550 
2,910 
1,320 

736 
355 
345 
300

4,610

185 
994 

2,470 
2,400 
1,780 

764 
718 

1,130 
974 
340

2,470

202 
1?2 
122 

1.170 
1,860 
1.900 
1,790 

955 
988

Minimum.

64 
104 
525 

1,820 
1,170 

521 
346 
247 
306 
118

64

35

82 
70 

558 
2,390 
1,140 

704 
266 
226 
240 

30

_______

132 
150 
980 

1,480 
894 
462 
373 
630 
340 
150

115 
90 
90 

122 
992 

1,200 
918 
655 
520

Mean.

98.4 
99.7 
75.9 

374 
1,590 
1,990 
1,460 

775 
461 
340 
353 
196

653

86.0 
128 
144 
537 

1,540 
3,490 
1,750 
1,030 

489 
277 
289 
164

829

90 
110 
138 
484 

1.900 
1,950 
1,310 

639 
527 
800 
629 
222

Per 
square 
mile.

0.330 
.335 
.255 

1.26 
5.34 
6.68 
4.90 
2.60 
1.55 
1.14 
1.18 
.658

2.19

.289 

.430 

.483 
1.80 
5.17 

11.7 
5.87 
3.46 
1.64 
.930 
.970 
.550

2.78

.302 

.369 

.463 
1.62 
6.38 
6.54 
4.40 
2.14 
1.77 
2.68 
2.11 

.745

7.37 j 2.47

134 
98.6 

103 
508 

1,380 
1,570 
1,260 

788 
667

  '   

.450 

.331 

.346 
1.70 
4.63 
5.27 
4.23 
2.64 
2.24

Run-off.

Depth in 
inches on 
drainage 

area.

0.38 
.36 
.29 

1.41 
6.16 
7.45 
5.65 
3.00 
1.73 
1.31 
1.32 

.76

29.82

.33

.46 

.56 
2.01 
5.% 

13.05 
6.77 
3.99 
1.83 
1.07 
1.08 
.63

37.73

.35

.38 

.53 
1.81 
7.36 

' 7.30 
5.07 
2.47 
1.98 
3.09 
2.35 

.86

33.55

.52 

.34 

.40 
1.90 
5.34 
5.88 
4.88 
3.04 
2.50

Total in 
acre-feet.

6,050 
5,739 
4,679 

22,309 
97,800 

118.009 
89,800 
47,700 
27,400 
20,900 
21,000 

  12, 100

473,000

5,290 
7, 110 
8,850 

32,000 
94,700 

208,000 
108,000 
63,300 
29,100 
17,000 
17,200 
10,100

601,000

5.530 
6,110 
8,480 

28,800 
117,000 
116,000 
80,600 
39,300 
31.400 
49:200 
37,408 
13,600

533,000

8,240
5,480 
6,330 

30,200 
84,800 
93,400 
77,500 
48,500 
39,700

394, 150

NOTE. See footnote to tables of daily discharge for description of revisions and for periods estimated.
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Mean monthly discharge, in second-feet, of St. Mary River including Swiftcurrent Creek 
at Babb ,<* Mont., 1901-1902, 1910-1917..

Year.

1901...............
19&2. ..............
1910...............
1911...............
1912...............
1913...............
1914.............:.
1915...............
1916...............
1917...............

Jan.

ias
/iss
/98.4
86.0

/90
134
109
94.2

120
104
193

86

Feb.

205

/140
99.7

128mo
98.6

156
80.1

127
119
205
80.1

Mar.

181

130
75.9

144
f*a
103
349
80.0

150
134
349
75.9

Apr.

257

358
374
537
484
508
486
127

391
429
537
127

May.

2,490
«1, 910
1,680
1,590
1,540
1 9Q0|
1*380
1,270
1,640

1,710
1,640,
2,490
1,270

June.

2,870
1,850
3,040
1,990
3,490
1 950)
1*570
3,290
3,390

2,600
2,870
3,490
1,570

July.

&1,910
2,740
1,140
1,600
1,460
1,750
1,310
1,260
2,840
2,110

1,810
1,680
2,840
1,140

Aug.

932
1,090

528
827
775

1,030

788
1,050

700

836
808

1,090
528

r

Sept.

576
488
416

1,020
461
489

667
900
391

594
508

1,020
391

i 
I 

Oct. i Nov.

401; 289
d3S7 ......

1,030 : 641
478 208
340- 353
277i 28»

4981 409
305: 209
298, 199

479J 358
384i 289

1,030 641
277 199

Dee.

222

27f»
99.5

196
164
222
200
137
118

182
196
276
99.5

Total 
in aere- 

feet.

^215,000
c661,000
"428,000
588,000
473,000
601,000

394.000
673,00!)
559,000

546,000
559,000
673,000
394,000

« See note. 
6 July 14-31.

c Not included in average. 
d Oct. 1-18.

« May 13-31. 
/ Estimatd.

NOTE. 1901-1902 and 1910 to Sept. 30,1915, discharge obtained from records of St. Mary River below 
Swiftcurrent Creek at Babb. On Oct. 1,1915, Swifteurrent Creek was diverted into St. Mary Lake, and 
from that <Jate on the records on. St. Mary River near Babb were used. The run-off at the two points is 
nearly identical, Duck Creek being the only tributary between. In computing means for the period of 
record the means for the three partial months were considered the means for full months. The median 
flow given was obtained by arranging the monthly means in their order of magnitude and taking th j 
middle mean, or, if their number was even, the average of the two middle means. By using daily dis 
charge a somewhat lower median discharge would be obtained.

ST. MARY RIVER AT COOK'S RANCH, ALTA., NEAR INTERNATIONAL BOUNDARY,

LOCATION. In SE. \ sec. 6, T. 1 N., R. 25 W. fourth meridian, at Cook's ranch, 
half a mile north of the international boundary, about a mile below the mouth 
of Boundary Creek, and 17 miles southeast of Cardston, Alta., Canada,

DRAINAGE AREA. 452 square miles.
RECORDS AVAILABLE. September 4, 1902, to December 31, 1912. The station was 

then moved to a point near Kimball, about 8 miles downstream, and a joint 
international station was established. The discharge at the two points is prac 
tically the same.

GAGE. An overhanging chain gage fastened to a tree on the left bank, a quarter of 
a mile below Cook.'s house. From September 4, 1902, to June, 1908, an over 
hanging gage about one-fourth mile upstream was read; this gage was washed out 
by the flood in June, 1908, and replaced July 27, 1908, at the new site.

DISCHARGE MEASUREMENTS. Made from a cable one-fourth mile above gage.
CHANNEL AND CONTROL. Bed of stream is composed of gravel of medium size. 

Rapids just below gage; current swift at practically all stages. The banks not 
subject to overflow except during extreme floods, but the left bank is gently 
sloping, so that the stream is probably 200 to 300 feet wider at high than at low

EXTREMES OF DISCHARGE. Maximum stage recorded, 12.75 feet June 5, 1908 (dis 
charge, estimated by comparison with record for station near Babb, 18,000 second- 
feet); minimum stage recorded November 19, 1904 (discharge by current-meter 
measurement 96 second-feet). Lower stages probably occurred during the 
winter months for which records of daily discharge are not available. (See 
hydrograph, PI. III.)

ICE. Stage-discharge relation seriously affected by ice during winter months.
DIVERSON. None during the period of this record.
REGULATION. None.



44 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

ACCURACY. Stage-discharge relation not permanent; affected by shifting control and 
ice. Records for 1909 do not agree with records obtained by Canada at Kimball, 
being from 10 to 37 per cent lower. They also appear low when compared with 
combined flow of St. Mary River above Swiftcurrent Creek and Swiftcurrent 
Creek; but current-meter measurements by W. A. Lamb made at Kimball, Alta., 
are much lower than the results obtained by Canada. Records at all four stations 
for 1909 should be used with caution. Records for October, November, and 
December, 1903, and June to November, 1904, appear low when compared with 
the combined flow of St. Mary River above Swiftcurrent Creek and Swiftcurrent 
Creek. It is impossible to determine where the error lies, but as it is not very 

.great it was thought best to base computations of the run-off at each station on 
the data obtained at that station. Considered as a whole the record is fair.

Discharge measurements of St. Mary River at Cook's ranch, Alta., near international
boundary, 1902-1912.

Date.

1902. 
Oct. 11

23

1903.

11
11

23
Aug. 3

1904.
May 10

July 12 
30

Sept. 3

1905. 
Apr. 27
May 30

July 19
Aug. 12

25
Nov. 17

1906.
Apr. 1 
May 12

Sept. 13

1907. 
May 15

July 2

Itept. 7

Made by  

.....do.................

.....do. ................
C.T.Prall... ..........
.....do.................
.....do.................
.....do.................

Robert Follansbee .....

.....do. ................

.....do.................
H.M.Morse...........
.....do.................

A. M. Grain. . ..........
.....do.................

Freeman and Edson. . .

.....do.................

.....do.................

.....do.................
Follaasbee and Pierson

Gage 
height.

Feet. o on
3.65

4.76
4.76
4 /6
7.05

5.20
4 80

4.88
6.02
5.60

4.03

4.40
5.11
5.60
4.96
4.59
3.71
3.53
3.30

2.90 
5.10
4.29
4.13

5.35

4.88

Dis 
charge.

Sec.-ft.
cm

387

1 131
1,'085
1 19^

5,953

1,730
1 39^

1,337
3,288
2,468
1 91 °.

60S
96

918
1,480
2,460
1,420
1,017

416
324
255

138 
1,350

746
650

1,840
4 560
4,700
1,560
1,240

Date.

1908. 
Aor. 18

Oct. 7

1909.

July 8

Oct 14

1910.
Apr. 20
May 13

24
July 31 
Sept. 14

20

1911.
May 5

7
24

July 18

Dec. 7

1912.
A nr on

30
Aug . 16

Made by 

A.F.Huch............

A.F. Huch............

.....do.................
J. E. Stewart.. .........

.....do.................

.....do. ................
M. E.McChristie.......

M.E.McCbristie....... 
.....do.................

.....do.................

.....do. ................

.....do. ................

.....do.................

.....do. ................

.....do. ................

.....do.................

.....do.................
R. R. Randell.. ........
W. A. Lamb. .......... 
.....do.................

Gage 
height.

Feet. 
4.40
2.58
1.83

6.15
5.20
1.47
1.16

2.85
4.15
3.90
3.32
1.98 
1.06
1.93
1.90

2.87
2.87
5.26
5.14
5.47
3.02
1.75
1.64
.33

1 80
3.45
3.80
2.00 
1.40

Dis 
charge.

Sec.-ft. 
777
691
425

a w\
3,020

527
387

1,240
2,450
2,220
1,640

793 
374
700
698
134

1,240
1,280
3,260
3,220
3,610
1,610

698
610
223

1,870
2.090

786 
529

NOTE. 1906: May 12, meter probably not in good order, giving results too low.

1909: June 14 and July 8, measurements made from highway bridge at Kimball, 8 miles below gage; dis 
charge of A. R. and I. canal at Kimball measured separately and included in total discharge. 

1910: Dec. 29, stage-discharge relation affected by ice. 
1911: Dec. 7, no ice at gage or control.
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Daily discharge, in second-feet, of St. Mary River at Cook's ranch, Alta., near international
boundary, 1902-1912.

Day.

1902.

2. ...........
3............

5. ...........

6. ...........
7............
8. ...........
9............

10. ...........

Sept.

595 
595 
747 
747 
710

640 
640 
640 
640 
640

Day.

1903. 
1...............
2...............
3...............
'i... ............
5...............

6...............
7... ............8..........:....
9...............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

575 
575 
608 
575 
515

515 
515 
515 
515 
515

Jan.

Nov. Day. .

3 ' 3 
3 
3 
3

3 
3 
3 
3 
3

Feb.

06 11. ------- --.
06 12 
25 13
25 14............
25 15............

06 16............
06 17. ...........
25 18............
65 19. ...........
85 20. ............

Mar. Apr.

365 
385 
515

960 
1,008 
1.055 

960 
870

785 
827 
827 
785 
900

960 
870 
870 
870 
827

Sept.

575 
575 
575 
575 
198

640 
575 
575 
575 
575

May.

870 
870 
900 

1,055 
1,055

1,155 
1,260 
1,315 
1,260 
1,260

1,260
1,260 
1,430 
1,370 
1,490

1,620 
1,900 
1,900 
2,055 
2,055

2,055 
1,900 
2,055 
2,135 
2,135

2,565 
3,060 
2,660 
2,385 
2,565 
2.660

Oct.

515 
487 
515 
575 
545

545 
545 
545 
515 
515

June.

4, 
5, 
5, 
5, 
5,

5, 
5, 
6, 
5, 
5,

5, 
5, 
5, 
5, 
5,

5, 
5, 
5, 
5, 
5,

5, 
4, 
4, 
4,  4,

4, 
4, 
4, 
5, 
4,

200 
135 
725 
725
875

875 
875 
175 
725 
725

430 
135 
425 
425 
280

135 
725 
575 
425 
425

135
855 
455 
455 
075

075 
075 
720 
280 
855

Nov. Day. Sept. Oct.

38 
41 
38 
38 
36

36 
38
3a
36 
38

July.

4,855 
4,325 
4,080 
3,835 
3,835

3,955 
3,955 
3,605 
3,380 
3,272

3,165 
3,060 
2,955 
2,955 
2,855

2,475 
2,565 
2,475 
2,385 
2,300

2,215 
2,300 
2,215
2,475 
2,475

2,385 
2,215 
2,135 
2,055 
1,900 
1,987

5 21............ 64
0 22............ 64
5 23............ 57

5 25............ 57

5 26............ 64
5 27. ........... 57

5 29. ........... 64
5 30............ 57

31

3 515 
3 515 
5 385 
3 365 
5 365

3 325 
5 . 325 
5 325 
3 325 
5 306 
.. SOfi

Aug.

1,900 
1,900 
1,755 
1,687 
1,490

1,490 
1,490 
1,430 
1,430 
1,555

1,525 
1,490 
1,370 
1,430 
1,370

1,315 
1,315 
1,260 
1,260 
1,208

1,208 
1,155 
1,155 
1,260 
1,260

1,490 
1,430 
1,370 
1,260 
1,155 
1,105

Sept.

1,008 
960 
900 
870 
870

900 
900 
900 
960 

1,008

960 
960 
900 
827
785

747 
710 
710 
710 
747

827 
1,105 
1,208 
1,315 
1,620

2,300 
2,135 
1,900 
1,832 
1,687

Oct.

1,687 
1,490 
1,370 
1,B15 
1,260

1,208 
1,055 
1,055 

870 
870

960 
900 
870 
870 
900

900 
930 
960 
827 
785

747 
785 
'747 
747 
675

640 
640 
607 
607 
575 
575

Nov.

575 
545 
460 
460 
515

545 
545 
827 

  870 
675

640 
607 
545 
545 
435

365 
365 
365 
365 
385

575 
575 

. '545 
515 
545

515 
575
487 
515 
575

Nov.

385 
385 
385 
365 
385

240 
271 
174 
225 
365

Dec.

607 
640 
675 
675 
607

575
575 
575 
545 
460

385 
" 385 

365
365 
385

410 
435 
385 
410 
410

400 
' 385 

365 
345 
365

365 
325 
288
288 
306 
288
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Daily discharge, in second-feet, of St. Mary River at Cook's ranch, Alta, near international. 
boundary, 1902-1912 Continued.

Day. Jan.

1904. 
1..... ......... 240
2. .............( 240
3..............I 240
4.............. 288
5..............J 255

6. ............. 211
7. ............. i 198
8............... 198
9............ . 198

10. ............. 240

11.............. 240
12......:....... 240
13.............. 271
14.............. 240
15.............. 240

16..............! 225
17.............. 225
18. ............. 174
19.............. 174
20.............. 174

21............ . 186
22.. ...... ......J 198
23.............. 225
24... ........ ..J 225
25...........:..! 225

26............... 225
27.............. 211
28. ............. i 211
29. ............. 240
30............ . 240
31.............. 240

1905. 
1............
2
3............
4.... ......
5..............!. ...

6.............. .......
7... ...........I. ....
8.............. .......
9.. ........

10..... ...... ..J. ......

11.............. .......
12............. ..
13.............. .......
14... ...........[. ......
15.............. .......

16.............. .......
17.............. .......
18.............. .......
19.............. .......
20............. !.

21.............. .......
22. ....................
23.............. .......
24.............. .......
25.............. .......

26.............. .......
27.............. .......
28.............. .......
29. ....................
30.............. .......
31.............. .......

Feb.

255
271
271
271

Mar.

190
190
190
190
190

190
200
200
190
190

190
190
190
210
190

180
170
180
180
190

180
190
180
180
180

190
190
190
190
180
180

A|>r.

400
400
400
400
400

400
400
400
400
400

710
608
608
640
640

575
608
640
675
785

870
Q11
915
960
960

1,055
1,155
1,370
1,490
1,555

190
130
180
180
180

180
190
190
200
210

210
210
220
220
220

220
210
210
220
230

242
255
325
460

534
608
870
785
747

May.

1,755
1,828
1,755
1,755
1,555

1,490
1,490
1,430
1,370
1,260

1,370
1,430
1,370
1,430
1,490

1,555
1,688
1,828
2,055
2,135

2,300
2,955
3,165
3,273
8,165

2,755
2,565
2,385
2,565
2,660
2,855

710
675
675
640
640

640
640

1 055
I,'l55

1,105
1,105
1,055
1,055
1,055

960
1,008
1,105
1,260
1,490

1,900
1,987
1,900
1,687
1,620

1,620
1,555
1,555
1,620
1,620
1,755

June»

2,990
3,020
3,050
3,080
3,110

3,380
3,900
3,640
3,380
3,140

2,910
2,800
2,470
2,370
2,370

2,690
3,140
3,380
3,380
3,380

3,380
3,140
3,140
2,800
2,690

2,370
2,270
2,270
2,180
2,270

1,987
2,300
2,660
2,955
3,165

3,165
3,272
3,165
2,955
2,755

2,755
2,755
2,855
2,855
2,660

2,565
2,385
2,215
2,135
1,987

1,987
2.300
2,215
2,055
1,987

2,135
1,987
1,900
1,832
1 Qrtfl

July.

2,470
2,580
2,580
2,470
2,470

2,470
2,470
2,690
2,580
2,470

2,370
2,370
2,090
2,090
2,000

2,000
1,840
1,700
1,560
1,440

1.380
1,320
1,320
1,320
1,320

1,320
1,320
1,270
1,270
1,220
1,220

1,987
1,987
1,987
1,900
1,987

1,987
1,900
1,900
1,900
1,987

1,987
1,900
1,900
1,755
1,687

1,555
1,490
1,370
1,315

1,315
1,315
1,315
1,315
1,370

1,370
1,430
1,430
1,370
1.315
1,315

Aug.

1,160
1,160
1,160
1,110
1,110

1,110
1,160
1,160
1,220
1,160

1,110
1,060

960
960
915

915
870
870
960
960
960'

915
870
710
710

640
575
608
640
575
640

1,430
1,370
1,260
1,155
1,155

1,055
1,055
1,055
1,008
1,055

1,055
1,055

960
960
900

870
785
747

, 675
607

575
575
K'JK

545

fiAK.

545
&4.F:

545
515
515

Sept.

640
' 608

575
575
575

545
515
515
515
460

460
460
460
388
388

388
388
345
345 325

325
325
306
345
325

325
306
306
288
288

460
460
435

410

410
410
410
385
385

385
385
385
365
365

385
385
385
365
365

288
306

325

325
306
306
325
325

Oct.

272
272
272
288
288

288
288
272
272
255

255
242
242
230
220

210
210
210
210
200

190
190
180
170
170

160
160
160
160
160
160

325
325
575

1,055
1,155

1,315
1,370
1,370
1,315
1,208

1,105
960
960
900
87ft

785
785
747
640

487

460
K1 K

K1 K

515
K1 K

515
SiAK

545

Nov.

150
150
150
140
130

120
110
lit
120
120

110
110
110
110
110

110
no
110
110
110

140
140
-1 CA

Itft
1w»

Itfl
i<ai
i<ai
Itn
itn

545
487
410
MC\

410

385
365
365

325
 joe

OOK

OQQ

271

ORE

240
OCe

ooe

211

91 1

211
OOP;

225
911

ooe

09K

ooe

225
225

Dec.

140
140
140
170
170

150
150
150
190
190

210
242
190
160
170

170
i$n
190

Itfl
itn
150
ICA

left

150
itrt
150
150
150
Itrt
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Daily discharge, in second-feet, of St. Mary River at Cool's ranch, Alta., near international 
boundary, 1902-1912 Continued.

Day.

1906. 
1.............
2..............
3 ... ... . ..
4. ............
5..............

6.............
7..............
8... ...........
9

10 . ...

11
12 .. .... .
ia..... .......
14 .. ...
15........ .

16... ....
17.......... .
18 . .
19
20

21
22 ....
23
24
25.... ...

26. ...........
27..........
28..............
29..............
30............
31.......

1907. 
1..........
2............
3..............
4...........'.
5..............

6............
7..............
8..............
9..............

10..............

11..............
12............
13..............
15............
15............ .

16..............
17..............
18..............
19..............
20..............

21..............
22. .............
23..............
24..............
25. .............

26..............
yj. .............
28. .............
29..............
30..............
31..............

Jan.

 

Feb. Mar.

,

Apr.

160
163
163
174
186

198
211
240
255
255

255
271
271
271
271

288
325
345
385
435

460
607
747

1,055
1,055

1,105
1,105
1,105
1,055
1,008

225
271
325
306
306

271
255
271
306
365

432
480
505
532
532

560
590
590
590
590

620
620
652
652
652

685
652
620
620
590

May.

1,055
1,105
1,155
1,155
1,155

1,155
1,105
1.105
1,155
1,208

1,260
1,490
1,620
1,832
1,987

1,900
1,900
1,630
1,555
1,555

1,490
1,555
1,555
1,620
1,654

1,687
1,687
1,755
1,832
1,832
1,900

590
590
620
620
620

652
870
952
995

1,230

1,450
1,710
1,780
1,855
2,010

2,630
3,04.0
3,491)
3,370
3,260

3,040
3,040
2,730
2,440
2,260

2,260
2,090
2,090
2,090
2,440
3,040

June.

2,135
2,260
2,385
2,475
2,660

2,660
2,565
2,300
2,300
2,300

2,300
2,660
2,612
2,565
2,385

2,385
2,215
2,300
2,055
1,987

1,832
1,987
2,135
1,900
1,832

2,066
2,300
2,475
2,215
2,300

3,620
4,200
4,450
4,200
3,960

4,330
4,700
4,830
4,700
4,200

3,960
3,840
3,720
3,600
3,490

3,370
3 Ofifl

3,260
3,370
3,490

4,420
5,350
5,620
4,830
4,570

4,450
4,830
4,960
5,220
4i,960

July.

2,135
2,055
2,055
2,135
2,315

2,215
2,215
2,215
2,385
2,385

2,385
2,385
2,385
2,055
1,987

1,900
1,755
1,832
1,755
1,687

1,555
1,490
1,430
1,430
1,370

1,342
1,315
1,208
1,105
1,105
1,105

4,820
4,700
4,570
4,450
4,450

3,960
3,720
3,490
3,260
3,260

3,260
3,040
3,260
3,150
3,040

2,930
2,830
2,830
2,730
2,630

2,630
2,730
2,630
2,530
2,4,80

2,440
2,260
2.350
2,090
2,090
2,010

Aug.

1,105
960
960
900
870

785
747
747
710
710

710
747
785
827
870

870
848
827
827
785

827
960

1,055
1,208
1,430

1,370
1,315
1,260
1,155
1,105
1,055

2,010
1,930
1,780
1,780
1,710

1,640
1,640
1,570
1,540
1,510

1,450
1,450
1,3^0
1,330
1,280

1,280
1,180
1,130

995
952

952
910
830
910
995

952
995

1,280
1,280
1,390
1,330

Sept.

1,008
1,008

900
900
870

827
785
785
785
747

710
675
675
607
575

545
515
487
460
460

460
460
460
487
487

487
460
410
410
385

1,330
1,330
1,230
1,230
1,230

1,230
1,230
1,180
1,085
1,130

1,150
1,160
1,180
1,180
1,180

1,230
1,280

'1,330
1,280
1,280

1,230
1,230
1,230
1,230
1,230

1,180
1,180
1,180
1,180
1,085

Oct.

410
435
487
575
640

675
675
640
607
640

640
640
640
640
640

640
640
640
675
710

675
640
640
640
640

960
1,210
1,490
1,490
1,420
1,320

1,040
1,040

950
870
830

830
792
792

755

720
685
668
652
652

560
560
532
532
505

505
480
480
480

455
432
410
410
387
366

Nov.

1,260
1,160
1,060

960
960

900
870
827
785
785

785
960

1,060
1,160
1,560

1,560
1,620
1,620
1,620
1,370

1,430
1,320
1,260
1,160
1,010

960
870
837
710
675

365
345
345
345
325

325
306
288
271
255

255
247
240
240
225

211
211
198
198
198

186
174
174
174
174

198
198
211
211
225

Dec.

607
607
575
545
515

515
460
410
435
410

365
345
325
288
271

255
255
255
255
271

271
288
306
308
325

325
306
288
255
255
255

240
240
240
225
218

211
211
198
193
174

153
153
153
134
132

138
130
130
130
130

125
125
125
125
125

120
12t
12ft
120
129
120
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Daily discharge, in second-feet, of St. Mary River at Cook's ranch, Alta., near international 
boundary, 1902-1912 Continued.

Day.

1908. 
1...... ........
2........ .....
3..............
4. .............
5..............

6..............
7. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17-...--........
18..... .........
19
9fl

91

22. .............
9 1?

94

25..............

26..............
27..............
28..............
29. .............
30..............
31..............

1909. 
1..............
2..............
3. .............

5..............

6..............
7..............
8..............
9..............

10..............

11..............
-12..............
13..............
14..............
15..............

16..............
17..............
18. .............
19..............
20..............

21..............
99

23..............
24..............
25..............

26. .............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar. Apr.

255
255
255
345
255

255

240
99<;
240

979

OQQ

4 CC

505

532
620
830

1.060
1 oan

1,510
1,580
1,710
1 780
1^860

1,780
1,710
1 640
I'olO
1 390'

700
Q7C

1,380

1,430
1,480

May.

1,340
1,390
1,390
1,450
1,510

1,720
1,930
2.440
2,630
2 7*Jft

2,730
3,040
3 1 Kfl

3,150
3 260

3 0 fin
3 r\Af\

2,740
2 440
2*440

2,260
2,180
2,090
2,090

2 ooft

3,720

2,630
3 490

OAK

1,810
1 260'920

780

760
760

870
870

1 040
1,'070

920
OAK

1,610

1,760
i Qftfl
2,320
2 ccA

2,880

3,630

3.980
3 980
4! 050

June.

5,360
4,960
4,450
6,440

18,000

17,000
15, 000
13, 000
11 000
9 fion

7,400
7,000

5,900
5 CAft

5 400
5,' 100
4.800
4 400

S Qflfl

3,600
3 inn
3,100
2,900

3,100
3 inn
S unn

2 TW1

4,410

5,310
5,380
5,160

5,160
4,640
4,260

4,120
3 oin
4,120

4,560

4,860
4 oj.ft
5,080
5,240

5,380

4,560

3,980

3,770
3 560
3,080
2,940
2,880

July.

2,580
2,580
2,750
2,800
3,000

3,050
3,000
2,800
2,800
2 OCA

2,850
2,850
2 QAA

3,000
2 OKA

3 AAA.

2 ann

2,750
2,550

2,450

2 QEA

2 0 Cft

2,300

2 inn
1,560
1,430
1 °,*tn
1,260
1,180

3,010

3,140

3 91fl

3,140

2,620
2,440

2,140
2,140
2,030

1,810

1,710
1,610
1,610
1,520
1,340

1,260

1,070
1,070
1,040

1,180
2,140
5,010
5,010
2,750
2.750

Aug.

1,180
1,100
1,100
1,040
1;006

975
948
920
895
882

870
848

780
760

700
640
640
640
620

740
660
740
700
720

700
545

545
536
528

Sept.

475
458
458
458
458

449
440
440
440
AAft

440
440
458
475
A.7Z

J.Q9

510
510

<17<;

475
J.7 K,

J7CL

475
475

440
458

425
i4.fl

545
495
495

495
450
450
450
450

Oct.

440
425
425
425
418

410
410
410
495
380

380
365
380
528
601

640
640
660
620
545

528
510
510
528
492

492
475
475
475
475
466

.. 405
385

' 385
365
365
365
365

365
365
330
330
315

300
288
288
288
288
275

Nov.

458
438
475
475
475

458
458
458
458

475
47 c.
4.7 <;
492
484

475
440
440
475
510

528
528'510

510
492

475
458
410
425
4.^8

265
288
348
545
828

745
745
720
720

695
645
620
595
495

520
520
595
570
595

Dec.

510
545
545
564
564

573
582
564
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Daily discharge, in second-feet, of St. Mary River at Cook's ranch', Alta., near international 
boundary, 1902-1912 Continued.

Day.

1910. 
1.............
2..............
3..............
4..............
5..............

6..............
7........:.....
8..............
9..............
10..............

11..............
19

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27. .............
28..............
29..............
30. .............
31..............

1911. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............
*

21..............
22..............
23..............
24..............
25..............

26. .............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar.

1,340
1,270

1,070
740
691
fiQI

643

596
691
716
740
691

fiQI

740
fiat
691
691
fiQI

Apr.

667
643
620
620
528

596
596
643
691
van

816
ftQfi

1,040
896

1,010

952
982

1,010
1,140
1,340

1,420
1,420
1,380
1,380
1,490

1,900
2,820

2,520
2 0QA

177
181
185
177
193

203
177
185
193

219
225
225
225
237

237
283
300
398
377

952
842
896
953

1,010

1,040
1,070
1,010
1.010
952

. May.

1,970
1,720
1,640
1,640
1,610

1,700
1,800
2,490
2,860
2,770

2,670
2 4.QA

2.490
2,440
2,440

2,220
1,760
1,920
2,130
1,760

1,880
1,840
2,300
2,770

2,860
2,960
2,960
2,960
2 Qfin
2,960

952
952
952

1,140
1,200

1,790
1,710
1,710
1,710
1,710

1,710
1,640
1,790
1,870
2,040

3,810
3,410
3,120
3,030
2,650

2,380
2,380
2,610

2,930

2,930
1,790
1,640
1,490
1,490
1.710

June.

2,960
2,960
2,860
2,810
2,540

2,310
2,310
2,580
2,490
2,220

2,310
2,390
2,380
2,370
2,360

2,350
2,390
2,430
2,370
2,230

2,130
2,040
1,820
1,640
1,670

1,670
1,710
1,710
1,670
i finn

2,380
3,320
3,710
3,810
3,610

3,260
3,280
3,280
3,190
3,100

3,580
3,790
3,890
3,890
3,800

3,700
3,810
3,810
3,720
3,620

3,530
3,340
3,340
3,540
3,750

3,550
3,670
3,000
3,000
2,830

July.

1,640
1,600
1,560
1,530
1,450

1,420
1,310
1,310
1,280
1,210

1,150
1,120
1,150
1,150
1,120

1,150
1,120
1,150
1,150
1,120

1,120
1,060
1,090
1,060
1,060

1,030
940
912
830
830
803

2,470
2,390
2,310
2,230
2,230

2,070
1,990
1,930
1,930
1,700

1,700
1,640~
1,580
1,580
1,580

1,580
1,580
1,580
1,580
1,580

1,580
1,500
1,500
1,350
1,350

1,270
1,270
1,270
1,270
1,190
1.190

Aug.

803
777
777
726
726

701
677
701
701
677

677
653
653
653
630

606
584
606
561
539

517
496
475
434
374

374
355
374
394
374
394

1,190
1,190
1,190
1,100
1,100

1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,150
1,150
1,150

1,070
1,070
1,070
1,010

952

830
830
830
830
746

721
696
772
825

1.740
1.740

Sept.

394
374
394
374
374

374
  394
374
394
374

374
380
387
394
374

454
584
606
606
539

630
751
768
785
803

830
857
857
912
884

1,440
1,440
1,440
1,440
1,370

1,370
1,370
1,290
1,290
1,230

1.230
1,160
1,160
1,220
1,220

1,290
1,220
1,160
1,210
1,210

1,210
1,280
1,350
1,280
1,230

1,180
1,140
1,140
1,080
1,020

Oct.

969
1,090
1,090
1,150
1,090

1,150
1,150
1,270
1,340
1,330

1,470
1,470

  1, 350
1,240
1,120

1,060
1,060
1,000
940
825

825
767
716
738
761

922
918
918
894
798
701

992
963
929
901
873

846
741
766
741
711

663
639
615
615
570

570
539
517
517
517

496
496
487
487
467

467
467
438
418
418
398

Nov.

6.96
696
691
691
667

687
687
682
588
634

760
885

1,010
1,010
896

896
842
740
691
643

740
740
740
790
740

740
691
691
691

. 596

398
390
390
371
351

351
351
344
308
280

240
210
200
210
240

280
347
387
426
446

438
418
418
418
398

383
370
355
340
325

Dec.

505
461
461
418
338

338
338
338
338

  310
295
280
265
250

235
217
202
217
217

226
226
217
202
190

190
190
180
180
170

170
170
160
160
160

150
150
140
120
110
100

123678° 20  4
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Daily discharge, in second-feet, of St. Mary River at Cootfsranch, Alia., near international 
boundary, 1902-1912 Continued.

Day.

1912. 
1.......... .
2............ .
3.. ... .....
4............
5..............

6............
7....... ....
8.. .
9............ .

10............

11.... . . .
12.......... .
13............
14..........
15.......... .

16........ .
17............
18..............
19..........
20.......... .

21.......... .
22............
23..............
24...... ...
25............ .

26............
27............ .
28............ .
29..............
30..............
31..............

Jan. Feb. Mar. Apr.

150
200
404

404

388
388
388
388
43fi

Atity

486
545
604
545

5K1

618
674
674

674

674
674

790
790

723
723
748

May.

801
801
801
801
801

801
801
918

1,120

1,260
1,490
1,570
1,650
1,900

2,340
2,800

3,080

3,480
3,480
3,080
2 QQA

2,800

2,800
2 900

2,900
2,610

June.

2,430
2,250
2,160
2,160
2,070

1,980
1,820
1,980
2,160
2,340

2,520
2,610

2,800

2,800
2,520

2,160
2,220

2,280
2,340
2,340
2,430
2,520

2,480
2 430
2,340
2,250
2,160

July.

2,160
2,070
1,900
1,820
1,740

1,650
1,650
1,650
1,650
1,570

1,570
1,570
1,570
1,570
1,570

1,490
1,420
1,340
1,340
1,340

1,420
1,820
1,820
1 720
1,620

1,520
1,420
1,340
1,340
1,190
1,190

Aug.

1,190
1,220
1,260
1,190
1,190

1,190
1,190

1,050
1,050

982
950
918
801
801

801
801
80,1
801
801

801
748
748
748
698

650
650
627
604
561
561

Sept.

561
561
561
522
522

522
522
561
561
571

582
593
604
604
604

604
561
522
522
522

522
486
486
469
452

452
436
419
419
404

Oct.

388
388
388
388
388

374
374
374
381
388

388
388
388
388
388

419
452
452
463
475

486
486
504
452
452

452
452
452
452
452
452

Nov.

436
436
436
436
436

<11Q

419
41 Q
419
436

452
452
470
487
504

522
486
452
452
436

436
419
404
396
388

388
388
388
388
374

Dec.

359
359
331
331
318

311
304
304
304
300

296

NOTE. Stage-discharge relation affected by ice as follows: Dec. 1-31,1902; Jan. 1 to Apr. 12, 1903; Feb. 
5 to Apr. 10,1904; Jan. 1 to Mar. 4, and Dec. 1-31,1905; Jan. 1 to Mar. 31,1906,1907, and 1908; Dec. 9-31,1908, 
Jan. 1 to Apr. 22, and Nov. 21 to Dec. 31, 1909; Jan. 1 to Mar. 13, 1910; Jan. 1 to Mar. 31, Nov. 10-16, and 
Dec. 16-31, 1911; Jan. Ito Apr. 2, and Dec. 12-31,1912; discharge estimated for these periods as follows: 
Mar. 1-4,1905,171 second-feet; Mar. 1-13,1910,180second-feet; Dec. 12-31,1912, 210 second-feet. Discharge 
for the following periods was not estimated: Dec. 1-31, 1902; Jan. 1 to Apr. 12, 1903; Jan. 1 to Mar. 31, and 
Dec. 9-31,1909. For estimates of flow for other periods see tables of daily and monthly discharge.

Determination originally published for Dec. 1-31,1902, and Jan. Ito Apr. 12,1903, obtained by applying 
an open-channel ratine; table; these results have been discarded and the mean monthly discharge estimated 
from therecords of flow of St. Mary River above Swiftcurrent Creek and Swiftcurrent Creek near Babb.

The mean flow Apr. 1-12, 1903, was estimated at 200 second-feet. Jan. 1 to Feb. 4, 1904, and Dec. 9-31, 
1906, ice present at gage, but open-channel rating curve assumed applicable.

June 1,1904, to Apr. 30,1905, daily discharge recomputed.
Dec. 14-31, 1907, gage heights missing and daily discharge estimated. Gage and cable washed out by 

high water June 5, and replaced July 27,1908; determinations of discharge for this period based on results 
at Babb. No gage heights reported Apr. 28-30,-Aug. 1 to Sept. 17, and Sept. 26 to Oct. 13,1909; estimates 
for these periods not made.

Monthly discharge of St. Mary River at Cook's ranch, Alta., near international bound 
ary, 1902-1912.

[Drainage area, 452 square miles.]

Month.

1902.

October. . .........................

The period. .................

Discharge in second-feet.

Maximum.

747 
608 
410

Minimum.

198 
306 
174

Mean.

604 
477 
342 
200

Per 
square 
mile.

1.34 
1.06 
.76 
.44

................................

Run-off.

Depth in 
inches on 
drainage 

area.

1.50 
1.22 
.85 
.51

............

Total in 
acre-feet.

35,940 
29,330 
20,350 
12,298

97,918
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Monthly discharge of St. Mary River at Cook's ranch, Alta., near international bound 
ary, 1902-1912 Continued.

Month.

* 
1903.

April..............................
May..............................

July... ...........................

1904.

July........ ......................

The year. ...........:.......
1905.

MftV

1906.

May- .............................

July..............................

1907.

February .........................

AP"1 - ............................

June ..............................
July..............................

September ......................
October . ..........................

December. ......................

The year... .................

Discharge in second-feet.

Maximum.

1,055 
3,060 
6,175 
4,855 
1,900 
2,300 
1,687 

870 
675

6,175

288

1,555
3,273 
3,900 
2,690 

' 1,220 
640 
288 
150 
242

3,900

210 
870 

1,987 
3,272 
1,987 
1,430 

460 
1,370 

545

3,272

1,100 
1,990 
2,660 
2,380 
1,430 
1,010 
1,490 
1,620 

607

685 
3,490 
5,620 
4,830 
2,010 
1,330 
1,040 

365

5,620
  " - 

Minimum.

870 
4,075 
1,900 
1,105 

710 
575 
365 
288

174

1,260 
2,180 
1,220 

575 
288 
160 
110

170 
180 
640 

1,832 
1,315 

515 
288 
325 
211

160 
1,060 

« 1,830 
1,100 

710 
385 
410 
675 
255

225 
590 

3,260 
2,010 

830 
1,080 

365 
174

Mean.

165 
140 
120 
568 

1,726 
5,200 
2,924 
1,404 
1,109 

917 
535 
438

1,273

224 
200 
200 
724 

2,022 
2,940 
1,900 

933 
420 
221 
130 
303

841

90 
75 

188 
304 

1,215 
2,461 
1,642 

847 
371 
772 
298 
240

712

100 
95 

125 
481 

1,500 
2,280 
1,830 

946 
628 
756 

1,100 
359

850

150 
200 
260 
489 

1,930 
4,260 
3,120 
1,330 
1,210 

567 
244 
157

1,170

Per 
square 
mile.

0.365 
.310 
.265 

1.26 
3.82 

11.50 
6.47 
3.11 
2.45 
2.03 
1.18 
.97

2.82

.50 

.44 

.44 
1.60 
4.47- 
6.50 
4.20 
2.06 

.929 

.489 

.288 

.670

1.86

.199 

.16(5 

.416 

.673 
2.69 
5.44 
3.63 
1.87 
.821 
.171 
.659 
.531

1.58

.221 

.210 
' .277 

1.06 
3.32 
5.04 
4.05 
2.09 

, 1.39 
1.67 
2.43 
.794

1.88

.332 

.443 

.575 
1.08 
4.27 
9.42 
6.90 
2.94 
2.68 
1.25 
.542 
.347

2.59

Run-off.

Depth in 
inches on 
drainage 

area.

0.42 
.32 
,31 

1.41 
4.40 

12.82 
7.46 . 
3.59 
2.73 
2.34 
1.32 
1.12

38.24

.58 

.48 

.51 
1.78 
5.15 
7.25 
4.84 
2.38 
1.04 
.56 
.32 
.77

25.31

.229 

.173 

.48 

.75 
3.10 
6.07 
4.18 
2.16 
.916 
.197 
.735 
.612

21.38

.25 

.22 

.32 
1.18 
3.83 
5.62 
4.67 
2.41 
1.55 
1.92 
2.71 
.92

25.60

.38 

.46 

.66 
1.20 
4.92 

10.51 
7.96 
3.39 
2.99 
1.44 
.60 
.40

34.91

Total in 
acre-feet.

10,145 
7,775 
7,379 

33,798 
106,068 
309,421 
179,790 
86,329 
65,990 
56,384 
31,835 
26,931

921,843

13,800 
11,500 
12,300 
43,100 

124,000 
175,000 
117,000 
57,400 
25,000 
13,600 
7,740 

10,200,

611,000

5,534 
4,165 

11,560 
18,090 
74, 710 

146.500 
101,080 
52,080 
22,080 
47, 470 
17,730 
14,760

515,679

6,150 
5,280 
7,680 

28,800 
92,200 

136.000 
113,000 
58,200 
37,400 
46,500 
65,500 
22,100

619, 000

9,220 
11,100 
16,000 
29,100 

119,000 
253,000 
192,000 
81,800 
72,000 
34,900 
14,500 
9,650

642,009
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Monthly discharge of St. Mary River at Cook's ranch. Alta.,near international bound 
ary, 1902-1912 Continued.

Month.

1908.

Mly.. .............................

July..............................

October ...........................

December. ........................

The vear . . ..................
1909. 

April 23-27 ........................
May..............................

Julv. .............................
September 18-25 ..................
October 14-31 .....................
November 1-20.. ..................

The period .................
1910.

May. .............................
June ..............................
July..............................

October ...........................

The vear . . ..................
1911.

May...............................

July...............................

September .......................

The vear. ...................
1912.

July...............................

December. ........................

The year. . ..................

Discharge in second-feet.

Maximum.

1,860 
3,720 

18,000 
3,050 
1,180 

510 
660 
528

1,480 
4,050 
5,380 
5,010 

545 
405 
828

2,820 
2,960 
2,960 
1,640 

803 
912 

1,470 
1,010 

505

1,040 
3,810 
3,890 
2,470 
1,740 
1,440 

992 
446 
310

3,890

748 
3,480 
2,900 
2,160 
1,260 

604 
504 
522 
359

3,480

Minimum.

225 
1,340 
2,700 
1,180 

528 
425 
365 
410

700 
700 

2,880 
1,040 

450 
275 
265

528 
1,610 
1.600 
'803 

355 
374 

^701 
588

177 
952 

2,380 
1,190 

696 
1,020 

398

150 
801 

1,820 
1,190 

561 
404 
374 
374

Mean.

105 
200 
330 
844 

2,490 
6,390 
2,490 

785 
462 

- 485 
472 
200

1,270

1,190 
1,750 
4,480 
2,330 

479 
337 
593

150 
160 
530 

1,190 
2,320 
2,240 
1,170 

580 
553 

1,040 
742 
293

917

170 
150 
145 
478 

2,040 
3, 470 
1,680 
1,050 
1,260 

621 
346 
195

968

130 
120 
110 
542 

2,030 
2,350 
],580 

887 
524 
423 
432 
249

783

Per 
square 
mile.

0.232 
.442 
.730 

1.87 
5.51 

14.1 
5.51 
1.74 
1.02 
1.07 
1.04 
.442

2.81

2.63 
3.87 
9.91 
5.15 
1.06 
.746 

1.31

.332 

.354 
1.17 
2.63 
5.13 
4.96 
2.59 
1.28 
1.22 
2.30 
1.64 
.648

2.03

.376 

.332 

.321 
1.08 
4.51 
7.68 
3.72 
2.32 
2.79 
1.37 
.765 
.431

2.14

.288 

.265 

.243 
1.20 
4.49 
5.20 
3.50 
1.96 
1.16 
.936 
.956 
.551

1.73

Kun-off.

Depth in 
inches on 
drainage 

area.

0.27 
.48 
.84 

2.09 
6.35 

15,73 
6.35 
2.01 
1.14 
1.23 
1.16 
.51

38. 16

.49 
4.46 

11.06 
5.94 
.32 
.50 
.97

.38 

.37 
1.35 
2.93 
5.91 
5.53 
2.99 
1.48 
1.36 
2.65 
1.83 
.75

27.52

.43 

.35 

.37 
1.18 
5.20 
8.57 
4.29 
2.68 
3.11 
1.58 
.85 
.50

29.11

.33 

.29 

.28 
1.34 
5.18 
5.80 
4.04 
2.26 
1.29 
1.08 
1.07 
.64

23.60

Total in 
acre-feet.

6,460 
11,500 
20,300 
50,200 

153,000 
380,000 
153,000 
48,300 
27,500 
29,800 
28,100 
12,300

920,000

11,800 
108,000 
267,000 
143,000 

7,600 
12,000 
23,500

9,220 
8,890 

32,600 
70.800

143; ooo
133,000 
71,900 
35,700 
32,900 
64,000 
44,200 
18,000

664,000

10,500 
8,330 
8,920 

28,400 
125,000 
206,000 
103,000 
64,600 
75,000 
38,200 
20,600 
12,000

701,000

7,990 
6,900 
6,760 

32,300 
125,000 
140,000 
97,200 
54,500 
31,200 
26,000 
25,700 
15,300

569,000

NOTE. See footnote to daily discharge table for periods when stage-discharge relation was 
iee and discharge estimated arid for periods for which the published discharge has been revised. 
Hionthly mean May, 1903, revised slightly to correct for error in addition.

was affected by 
Published
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: ST. MART RIVER NEAR KIMBALL, ALT A., NEAR INTERNATIONAL BOUNDARY.

LOCATION. In the SW. Jsec. 25, T. 1, R. 25 W. fourth meridian, about 1 mile south 
west of Kimball post office, 1 mile southwest of the head gates and dam of the 
Alberta Railway & Irrigation Co.'s canal, and 14 miles southeast of Cardston, 
Alta. (See PL II, B.)

DBAINAGE AKEA. 472 square miles.
RECORDS AVAiLABLE.w-April 13, 1908, to December 31, 1917.
HISTORY. Station was originally established in 1905, by the Alberta Railway & Irri 

gation Co., in the SW. Jsec. 25, T. 1, R. 25 W. of the fourth meridian, about half 
a mile above the company's head gates. It was taken over by the Irrigation 
Branch, Department of the Interior, Canada, in April, 1908.

Owing to lack of sufficient measurements and to the great "changes in the channel 
and control caused by the flood of June, 1908, it has been found impossible to 
determine the discharge of the stream previous to June 21, 1908, although the gage 
heights are available for the intervening period.

The United States Geological Survey maintained a station on the St. Mary a 
short distance north of the international boundary, for which records of flow are 
available from 1902 to 1912 and are included in this report under the heading " St. 
Mary River at Cook's ranch, near international boundary."

In 1912 it was decided to combine these stations, provide the best possible 
equipment, and maintain and operate them jointly. A site was selected and a 
concrete gage hoxise, equipped with a Stevens continuous water-stage recorder, 
was installed. This new station was used until the fall of 1916, When the forma 
tion of gravel bars made it necessary to remove the equipment to a new site 
about half a mile farther up stream. A new cable station was erected above the 
new gage house and measurements have been made .from it during the season of 
1917.

GAGE. Stevens water-stage recorder in frame shelter over concrete well, with vertical 
staff gages inside and outside well; winter readings obtained from a chain gage 
attached to a traffic bridge in SW. J sec. 1, T. 2, R. 25 W. fourth meridian. 
From 1908 to 1912 gage used was a staff in the NE. \ sec. 25, T. 1, R. 25 W. 
fourth meridian; from 1913 to 1916 the water stage recorder was in the NW. J sec. 
25, T. 1, R. 25 W. fourth meridian. Observer for all gages, J. M. Dunn.

DISCHARGE MEASUREMENTS. Open-water measurements made from cable 1,500 feet 
above gage; winter measurements made from traffic bridge to which chain gage 
is attached.

CHANNEL AND CONTROL. Banks high and rocky; not subject to overflow. Bed com 
posed of gravel and rock. Control formed by a ledge of rock immediately below 
gage shelter; at high stages a gravel bar forms part of the control. Stage dis 
charge relation permanent at low stages; likely to shift somewhat at flood stages.

EXTREMES OF DISCHARGE. 1908-1917: Maximum stage recorded, 11+ feet June 5, 
1908. (discharge not determined); stage of 7.80 feet recorded June 22, 1916 (dis 
charge, 8,620 second-feet); minimum stage, 5.42 feet February 5, 1914 (discharge, 
70 second-feet). (See hydrograph, PI. IV.)

ICE. Stage-discharge relation affected by ice during winter.
DIVERSIONS. Water is diverted by the United States Reclamation Service at a point 

near Babb, Mont., from St. Mary River to the North Branch of Milk River for the 
irrigation of lands in the* lower Milk River valley and by the Alberta Rail way  & 
Irrigation Co. at Kimball, 1$ miles below the station.

REGULATION. The United States Reclamation Service has under construction a large 
reservoir on the headwaters of Swiftcurrent Creek, but as no water has yet been 
stored the stream-flow records have not been affected.

ACCURACY. Stream bed and control shifted slowly but steadily at site used from 1908 
to 1912 and also at site of automatic gage and cable installed in 1913 for use of the
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United States and Canada. Stage-discharge relation at new site selected for gage 
and cables in 1916 permanent at low stages in 1917 but slightly shifting at higher 
stages. Rating curves well denned between 220 and 4,840 second-feet. Open- 
water discharge determined by applying mean daily gage height to rating tables; 
winter discharge determined from hydrograph prepared from discharge measure 
ments and by comparison of maximum and minimum temperatures and gage- 
height graphs'. Records good.

Discharge measurements of St. Mary River near JZimball, Alta., near international
boundary, 1906-1917.

Date.

1906.

1907.
Aug. 3

1908.

Sept. 1

1909. 
May 20

26
29

July 21
Aug. 12

26
Sept. 13

29
Nov. 1

1910.
Apr. 9

12
22
25

May fi
9

23

20
July 2

26
Aug. 6

10
Sept. 3

g
19
22

Oct. 5
10
25
26

Nov. 8
Dec. 3

19

1911.
Jan. Ifi
Feb. 3
Mar. 16

29
Apr. 1

8
21

May 1
  16

19

9
20
27

July 12
20
20

Made by  

1.3. Walmsley. ........

P. M. Sauder..........

.....do.................

.....do.................

.....do.................

.....do.................

..-..do.................

.....do.................

.....do.................
A. W.Pae........ ......
.....do.................

.....do.................

.....do.................

.....do..................

.....do..................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................
F.H.Peters...-.--....
.....do.................
.....do.................
N. M. Sutherland......
..... do. ................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
W. H. Greene... .......
.....do.................

....do..................
.....do.................
J. E. Degnan...........

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.

4.20

4.13
2.45

3 on

5.005
5.075
4.71
3.80
3.40
3.00
2.85
2.65
2.35

2.79
3.01
3.51

3.67
4.26
3.93
4.05
4.10

3.25
2.95
O OK

2.53
2 aK

2.86
2.99
3.385

9 US

3.24
2.88

"5.15

»6.26

4.95
4.63
4 1 **

5.20
2.82
3.28
K f\f)

4.78
4.77
5 AC

4.78
3 O1

3 7A
3.70

Dis 
charge.

Sec'.-ft. 
508

2,026

519

1 KQO

4,752
4,490
9 W>
1,969
1.389

858
698

305

644

1,299
1,443
1,584
2,506

2,158
2,317

1,040
694

372
453
617

1 1 34

1,658

1,044
625
264
282

210.2
202.4
141.6
?fifl ?
318.8
271.8
536.2

0 -QJO A

2 Qj,c q

3,298.6

3,855.4
3,284.0
1,702.0
1,584.9
1,582.1

Date.

1911.

16
16
29

23
Oct. 7
Nov. 16
TiA/» 1 9

1912.

21
Feb. 8

Mar. 8
22

Apr. 15
25

11
28

19

July 1

15
22

23
Sept. 14
Oct. 6

23

20
T)nft c

23

1913.

24
Feb. 6

24
Mar. 11
Apr. 25

19

26

13
1?
27

July 4
21
28

Aug. 7
20
28

24
Oct. 8

Made by  

.....do... ..............

.....do.................

.....do................

.....do.................

.....do.................
-....do.................
.....do.................

..-..do.................

.....do. ........ ........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................

..... do... ..............

.....do.................

.....do.................

.....do.................
V. Meek...............
..... do. ................
.....do.................
.....do...............
.....do.................
.....do.................
.....do.................

V Meek
.....do.................
.....do.................
.....do.................
.....do.................

.....do..................
.....do.................
G. F. Deas. ............
.....do.................
.....do.................
.....do.................

W. A. Lamb...........

.....do................

.....do.................

.....do.................
R. R. Randell.........

.....do. ....... .........:

.....do.................
W. A. Lamb...........

W. A. Lamb...........

.....do., ...............

Gage
height.

Feet. 
3.41
3.28
3.28
2.97
3.77
3.65
3.07
6.30

a 1.51

3.50
3.00
2.40
2.58
1.86
2.30
.65

3.00
3.10
3.63
4.59
4.22
4.20

4.20
4.18
3.78
3.93
3.50
3.36
3.04
2.98

  2.56
2.88
9 T\

2.85
2 7Q  

.10
2.49

2.76
2.70
2.82
O Q£

3.35
2.65
3.45
3.96
4.58
6.05
5.76
5.74
5.78
5.45

'4.93
3.C6
3.71
3 Cft

3.28
3.64 '
f\ EC

2 QK

2.35

Dis 
charge.

Sec.-ft. 
1,170.9
1,059.5
1.082.8

736.9
1,639.7
1,428.5

753.1
820.6

123.38
203. OS
350.0

125.64
130. 09
564.5
720.6
791.5

1,461.3
2,754.1
2,175.9
2, 157. 7

1,802.3

333.5
523.0
421.4
505.7
376.4
255.8
210.6

180
94

100
141
220

1,028
949

1,590
2,260
3,042
8 9AQ

5.007
4,750
4 <F7Q

3 OQQ

1,354

1 <?QO

1 {)60'855

550
468
408

* Ice present.
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Discharge measurements of St. Mary River near Kimball, Alto,., near international 
boundary, 1908-1917 Continued.

Date.

1913.
Oct 14

24

26
Dec. 5

16
30

1914.

23
Feb 11

20
Mar. 13

25

20

23

21
23

July JS
21

Aug. 11

10
18
22

10
16

Nov. 12
26

Dec. 14

1915.

19 
21

Feb. 8
8

10
26
27

Mar. 6
15
18
25
29

3
19
21
23
24

May 5
10
22
27

June 10

16
July 12

13

16
Aug. 3

6
9

17
Oct. 7

Made by  

W. A. Lamb...........

.....do.-....-....--.-..

.....do.................

.....do.................

.....do.................

.... .do. ...... ..........

.....do.................

.....do.................
W. A. Lamb...........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

O. H. Hoover......:...
J. E. Degnan... ........

.....do.................

.....do.................

.....do.................

.....do.................
do . ....

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

V. A. Newhall. ........
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
B. E. Jones. ...........
V. A. Newhall. ........
.....do.................
.....do.................
fW. A. Lamb........... 
\J.C. Hoyt.............
V. A. Newhall, ........
.....do.................

Gage 
height.

Feet.

2 9fi

2 AC

2.06

.30

.29

3.61
3.20
5.40
5.50

2.59
3.00
4.10
4.53
4.63
4.53
4 1Q

3.77
3.40
2.71
2.56
2.49
2.46
2.36
2 Q7

2.78
2.80
3.18
2.89
2.30
2.37

5.04
5.46 
5.15
5.29
5.29
5.19
4.78
4.88
4.70
5.03
5.28
4.53
1.61
1.88
1.95
2.86
3.02
3.04
3.06

4.12
3,50
3.54
4.42
4.21
4.26
3.75
3.67
3.56
3.50
3.38
3.26

\ 3. 20
3.05
2.85

| 
Dis 

charge.

Sec.-ft.
OQO

344
351

205

214
82
96

11Q

229
100 '
295
910

1,952
2,510
2,718
2,440

1,190

588
529
477
470

700
700

1,036
7Q1

267

181
150

120
143

116
117
109
136
253
141
176

255

918
954
890

1 634

1,326
1 ^QO

2,406
2,020
2,233
1,659
1 f»19

1 QCA

1,253
1,150

l.VXM
934
909

Date.

1915.

12
T}pf» f»

22
24

1916.

12
Feb. 10

12

24
24

24
25

30

10
20
23
26
26

11
18
26

8
26
29

Oct. 18
Nov. 17

lo
Dec. 11

1917.
Jan. 3

Feb. 20
Mar. 13

7
11
1 0

May 3
7

26
27
28

18
19
20
22

July 9
20
26

18
Oct. 16
Nov. 6

10
19

Dec. 4

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

V. A. Newhall. ........
.....dor . ...............

.....do.................

.....do.................

.....do.................

W. A. Lamb...........
.....do.-..--.-..-......
S. H. Frame. ..........
.....do.................
A. H. Tuttle...........
S. H. Frame. ..........
.....do.................
.....do.................
A. H. Tuttle...........

.....do.................
W. A. Lamb...........

.....do.................

.....do.................

.....do.................
do

.....do.................

.....do.................

.....do.................

H. W. Rowley.........

G. S. Wendon..........
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.... .do .................
W. A. Lamb...........
A. W. P. Lowrie.......
.....do.................

.....do.................

.....do.................
fB. E. Jones. ........... 
\W. A. Lamb...........

D. G. Chadsey.. .......

Gage 
height.

Feet. 
3.51
3.24
3.37
3.32
2.93

2.85

4.55
4.53

4.97

3.27
3.27

2.66
2.61
3.61
3.95
3.75
5.00
7.07
7.60
6.20
6.25
6.40
5.80

4.16
3.42
3.67
4.0l
2.65
2.56
2.22
4.25

3.95

5.57

5.76
5.54
5.69
6.83
6.37
5.98
5.53
3.11
3.18
5.50
5.96
6.08
6.20
6.15

6.44

6.43

4.85
4.25
3.00
2.94
2.95
2.80
2.65

\ 2..S9
2.33

a3.86

Dis 
charge.

Sec.-ft. 
576

336
  317

141
147

14Q

149
OOA

226
589
542
621
543
672
696

1,999
1,769
3,060
7,817

4,903
4,960
5,393
4,132
3 084
1,817
1,169
1,394
1,714

578
511
342
440
4Io
210

241
118
140
140
110

824
597
376
504
562

3,290
3,570
3,730

4,790
4,750
4,690
4,720
2,900
1,870
1,270

453

301
276
999
144.

a Ice present.
NOTE. Gage heights of measurements for following periods referred to water-stage recorder: May 4 lo 

Dec. 5, 1913; Apr. 20 to Nov. 12, 1914; Mar. 29 to Nov. 12, 1915; Apr. 24 to Oct. 18, 1916; Mav 3 to Dec. 31, 
1917. Ice present and stage-discharge relation affected by backwater Jan. 3 to Apr. 14, 1917.

Messrs. W. A. Lamb, B. E. Jones, A. H. Tuttle, R. R. Randell, and J. C. Hoyt are engineers of the 
United States Geological Survey.
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Daily discharge, in second-feet, of St. Mary River near Kimball, Alta., near international
boundary, 1908-1917.

Day.

1908. 
1. .............
2..............
3..............
4. .............
5. .............

6..............
7. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

Day.

1909. 
1..............
2...... ........
3..............

6..............
7.. ............
8..............
9..............

10...... ........

11..............
12..............
13..............
14 ..............
15..............

16..............
17 ..............
18..............
1Q

20..............

21 ..............
22..............
23 ..............
24 ..............
25..............

26. .............
27..............
28..............
29..............
30..............
31 ..............

June.

Jan.

July.

2,565 
2,598 
2,900 
2,900 
2,987

3,022
2,647 
2,647 
2, 764 
2,730

2,764 
2,730 
2,598 
2,849 
2,730 

 

Feb.

Aug.

1,390 
1,351 
1,260 
1,260 
1,160

1,135 
1,135 
1,135 
1,099 
1,015

1,015 
980 
957 
957 
923

Mar.

".

Sept.

575 
535 
545 
505 
446

389 
446 
495 
505 
575

525 
525 
525 
525
575

Apr.

575 
575 
475 
427 
475

May.

290 
680 

1,260 
1,390 
1,135

900 
788 
900 
957 

1,135

1,135 
1,015 
1,075 
1,135 
1.325

1.325 
1,197 
1,260 
1,525 
1,745

1,820 
2,310 
2,575 
2,665 
3,125

3,522 
3,729 
4,045 
4,380 
4,380 
4,380

Day.

1908. 
16...............
17...............
18...............
1 Q

20...............
*

21...............
OO

23...............
24...............

26...............
27. ............ ..
'28...............
29
30...............
01

June.

4,978 
5,985 
6,780 
6,760 
6,720

6,560 
6,010 
6,120 
6,240 
5,420

5,170 
4,790 
4,870 
5,355 
5,730

6,105 
6,210 
6,480 
6,600 
7,280

7,260 
6,545 
5,990 
5,420 
4,910

4,490 
3,965 
3,700 
3,510 
3,415

July.

3,415 
3,797 
3,700 
3,700 
3,797

3,992 
3,797 
3,605 
3,227 
3,047

2,960 
2,960 
2,875 
2.790 
2,705

2,455 
2,372 
2,455 
2,207 
2,125

1,970 
1,820 
1,820 
1,820 
1,820

2,047 
3,320 
6,167 
5,140 
4,290 
3,797

June.

3
3, 
3,
2, 
2,

3, 
3, 
3, 
2, 
2,

669 
384 
111 
900
987

201 
292 
075 
815
647

Aug.

3,510 
3,047 
2,875 
2,537 
2,290

2,047 
1,970 
1,820 
1,675 
1,530

1,530 
1,385 
1,385 
1,315 
1,245

1,245 
1,180 
1,115 
1,115 

990

990 
990 
930 
870 
870

870 
870 
870 
870 
760 
760

July.

2,647 
2,680 
2.598 
2', 326 
2,248

2,202 
2,095 
2,156 
2,110 
2,020

1,901 
1,772 
1,688 
] , 564 
1,417 
1,390

Sept.

760 
760 
760 
760 
760

760 
760 
655 
655 
655

815 
760 
760 
655 
655

655 
655 
655 
655 
610

565 
565 
565 
565 
480

480 
480 
480 
480 
522

Aug.

822
788 
788 
788 
788

866 
900 
900
866 
844

810 
756 
734 
702 
627 
596

Oct.

565 
565 
565 
565 
565

565 
565 
565 
522 
480

480 
480 
480 
480 
480

480 
405 
405 
405 
405

405 
405 
405 
405 
405

340 
340 
340 
340 
340 
307

Nov.

340 
340 
340 
565 
815

870 
815 
870 
815 
815

760 
655 
655 
655 
655

655 
  707 

707 
760 
870

Sept.

575 
575 
575 
627

Dec.
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Daily discharge, in second-feet, of St. Mary River near K 
boundary, 1908-1917 Gonti

Day.

1910.

2... ...... -----
3..............

5-.....-.--..-.

6..............
7 ..............
8-.....-.--....
9..............
10..............

11..............

13. .............
14..............
15..............

16..............
17..............
18..............
19
20..............

21. . ............
22..............

24..............
26..............

26..............
27..............
28..............
29..............
30..............
31..............

1911. 
1..............
2..............

4..............
5..............

6..............
7..............
8..............
9

10..............

11..............

13

15..............

16..............
17..............
18..............
19..............
20..............

21
22..............
23..............
24. .............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

OOrt

91 Q
91ft

216
213

215
214
210
203
194

a 1Q4

01 ̂
213

212
919

213
213
213

01 q

212
210
210
210

208

208
208
208
208

Feb.

206
206
9A9

204
203

214
914

183
1 QQ

1 Q<*

173

171
167
171

I QO

1 00

1 CQ

189

o!90
192
192

Mar.

194
1QO

-1 00

1 Q1

169

161
136

136
136
133

142

145
I CO

181

1Q1

189
186

165

285
331
337
360
351
335

Apr.

575
575
500
500
500

500
575

575
660

750
750
870
840

840
840
840
940

1,090

1,325

1,300

1,445

1,815
~2, 140

2,450
2,265

319
322
OQ7

OQQ

289

265
265
272

296

330
250
250
260
275

300
360
382
398

607
722
870
912
954

1,063
1,131
1,165
1,188

May.

2,085
1,915
1,750
1,590
1,535

1,505
1,655

2,520
2,820

2,635
2,450
2,450
2,265

2,265

1,915
2,085

1,915
1,750

2,140
2,500

2,800

2,800
2,670
2,800
2,800

1,074
1,074
1,108
1 Iftft

1,407

1 704
1 Q3^
1 Q^Q

1,863
1,835

1,794
1,700
1,794
1,961
2,629

3.839
3,680

2.891
2,579

2,435
2,404

2,358
2,187

2,080
1,933

1,794

June.

2,985
2,800
2,765
2,595
2,320

2,120
2,120
2,430
2,360
2,245

2,245
2,300
2,550
2,360
2,245

2,430
2,430
2,430
2,360
2,245

2,070
2,035
1,900
1,880
1,705

1,520
1,590
1,740
1,740
1,740

2,388
3,480
3 7QQ

3,725

3,502
3,270
3,310
3,270

3,977
4,207
4,391
4,391

4,322
4,207
4,161

3,862

3 7A9

3,590
3 7fi9

4,161

3,702

3,038
2 QQ-I

2,891

July

1,655
1,655
1,580
1,580
1,520

1,610
1,565
1,385
1,325
1,230

1,190
1,140
1,150
1,140
1,150

1,205
1,220
1,205
1,180

1,115
1,075
1,035
1,025

990

990
930
870
810
785
750

2,714

2 4Q4
2 340

2 94C

2 00^

2,08C
1 Q*^

1 794
1,714
1,645

1,64!
1 7"U

1,70(
1,62:
1,54;
1,52(
1 49'

1 Pi9(

1 39'

1 39'
1 3Q1

1,35!
1,28-
1,39!
1.39!

Aug.

775
750
750
740
730

695
685
665
640
610

610
, 610

615
610
610

585

540

485

475
465

490
470

410

385
385
370

1,272

1 212
1,154

1,154
1,248

1,420
1,395

1,212
1,212

1,052

1,063
1,041

975
986
986

1,041
nqq

880

810

820
830
780
744
734
684

Sept.

335
350
370
405
425

455
470
455
455
455

465

445
425

515
650
650
625
610

730

740
720

700
685
660
635
640

760
1,188
2,080

1,808
1,661

1,508
1,458

1,545
1,583
1,622
1,508

1,508
1,420
1,395
1,332
1,260

1,272
1,395
1,495
1,458
1,420

1,296
1,272
1,308
1,154
1,074

Oct.

705
910

1,125
1,180
1,150

1,140
1,565
1,640
1,655

1,655
1,565

1,230

1,125
1,065
1,010

990

930
810
765
710
710

930

1,010

1,025
990

986
Qftfi

954

880
840
760
734
734

734
713
770
734

684

598
582

566
574
566

518

442

442
390
405
412

Nov.

910
800
800
795
800

800
720
625
640
740

720
710
685
665
660

720
820
800
775
755

750
740
720
700
675

640
610
545
505
495

375
405
405
405

368
368

335
319

303
286
317
324
323

322
314
288
313
311

. 309
303
300
297
298

295
318
365
360
360

Dec.

308
303
299
301
291

282
289
290
288

ol84
132
140

- 140
140

149
149
149
149
167

185
140
140

ol34
139

128
128
128
128
128
128

mball, Alta., near international 
Jued.

a Estimated.



58 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 189-8-1917.

Daily discharge, in second-feet, of St. Mary River near Kimball, Alta., near international 
boundary, 1908-1917 Continlued.

Day.

1912.

2.............

5.............

6.............
7.............

9.............
10.............

11.............

14.............
15.............

16.............
17.............
10

19.--........-.
20.............

91
99

23.............
24.............
25..............

26..............
97 "

00

29..............
30..............
31. .............

1913. 
1. .............
2..............
3-..-...-......

5- .............

6. .............
7.. ............
8..............
9..............

10..............

11 ..............
12..............
13..............
14..............
15..............

!«.... ..........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
JO..............
11..............

Jan.

128 
128 
128 
128 
134

137 
142 
147 
151 
156

160 
166 
170 
174 
179

184 
189 
193 
198 
203

« 208 
205 
202 
199 
197

193 
190 
186 
183 
180 
177

202 
199 
196 
19? 
190

187 
184 
183 
185 
187

187 
183 
180 
181
188

182 
172 
160 
140 
123

109 
101 
96 
95 
99

128 
138 
137 
132 
127 
121

Feb.

174
170 
167 
163 
160

157 
154
150 
148 
147

146 
144 
143 
142 
140

139 
137 
136 
134 
133

132 
130 
130 
130 
130

130 
0130 

131 
132

115 
110 
106 
103 
102

101 
102 
108 
115 
121

127 
132 
137 
140 
142

145 
146 
145 
145 
143

142 
141 
140 
140 
140

139
137 
136

Mar.

130 
130 

"130 
130 
131

131 
131 
131 
131 
131

130 
131 
131 
131 
130

130 
131 

« 129 
130 
131

131
130 
130 

«130 
129

129 
129 
129 
130 
130 

a 131

135 
137 
148 
160 
172

186 
200 
210 
216 
218

219 
219 
218 
216 
209

198 
191
188 
187 
185

183 
180 
178 
177 
177

180 
187 
196 
205 
215 
226

Apr.

169 
209 
248
288 
327

367 
a 406 

446 
485 
524

564 
584 
584 
564 
564

478 
496 
523 
570 
570

590 
600 
610 
570 
720

770 
770 
740 
740 
720

238 
250 
263
277 
293

309 
324 
343 
365 
392

418 
450 
500 
580 
700

910 
1,120 
1,180 
1,180 
1,240

1,180 
1,170 
1,080 
1,070 
1,110

1,110 
1,160 
1,130 
1,090 
1,050

May.

750 
790 
810 

I 790 
1 800

820 
840 
860 

1,152 
1,352

1,462 
1,495 
1,482 
1,672 
1,895

2,502 
2,502 
2,634 
2,653 
2,790

3,330 
3,308 
2,970 
2,750 
2,691

«2,745 
2,800 
2,770 
2,850 
2,870 
2,358

1,020 
1,004 

980 
968 
950

932 
920 
932 
944 
902

986 
1,100 
1,210 
1,260 
1,260

1,340 
1,400 
1,520 
1,600 
1,480

1,450 
1,570 
1,900 
2,270 
2,720

3,190 
3,920 
3,950 
5,110 
5,260 
5,240

uEstim

June

2,289 
2,235 
2,182 
2,148 
2,050

2,033 
1,925 
1,895 
2,082 
2,252

2,340 
2, 430 
2, 710 
2, 810 
2,710

2,577 
2,394 
2,252 
2,165 
2,165

2,148 
2,305 
2,358 
2,394 
2,430

2,394 
2,358 
2,340 
2,300 
2,165

5,320 
5,380 
5,350 
5,340 
5,260

5,220 
4,940 
4,970 
4,950 
5,020

5,210 
5,350 
5,060 
4,800 
4,600

4,400 
4,380 
4,340 
4,330 
4,310

4,090 
8,460 
3,360 
3,240 
3,240

3,520 
3,950 
4,250 
4,110 
3,820

ated.

July.

2,165 
2,200 
2,148 
2,000 
2,000

1,850 
1,700 
1,630 
1,630 
1,560

1,560 
1,560 
1,495 
1,534 
1,456

1,430 
1,365 
1,300 
1,238 
1,339

1,730 
1,805 
1,850 
1,850 
1,850

1,730 
1,560 
1,469 
1,365 
1,300 
1,300

3,620 
3,530 
3,340 
3,060 
2,860

2,710 
2,620 
2,520 
2,450 
2,360

2,360 
2,330 
2,220 
2,040 
1,810

1,630 
1,490 
1,410 
1,360 
1,340

1,360 
1,390 
1,380 
1,360 
1,400

1,610 
1,550 
1,460 
1,410 
1,420 
1,340

Aug.

1,238 
1,238 
1,175 
1,262 
1,200

1,175 
1,188 
1,018 
1,008 

966

934 
934 
892 
860 
860

892 
860 
810 
760 
710

710 
710 
690 
690 
670

690 
670 
660 
640 
620 

« 600

1,270 
1,260 
1,310 
1,320 
1,310

1,290 
1,270 
1,360 
1,530 
1,690

1,580 
1,490 
1,430 
1,400 
1,360

1,260 
1,180 
1,140 
1,080 
1,010

964 
908 
879 
851 
844

858 
844 
844 
837 
830 
830

Sept.

580 
580 
590 
580 
590

570 
541 
570 
590 
570

620 
620 
620 
620 
620

620 
620 
590 
570 
550

523 
478 
478 
523 
505

478 
478 
404 
375 
365

816 
816
781 
788 
732

732 
725 
690 
690 
660

636 
600 
570 
530 
520

515 
500 
505 
520 
535

515 
525 
505 
452 
456

407 
380 
380 
372 
376

Oct.

328 
328 
328 
320 
320

324 
332 
332 
350 
350

380 
397 
411 
432 
446

446 
a 446 
a 446 

446 
460

469
478 
478 
487 
496

496 
496 

' 514 
523 
532 

a 532

372 
368 
364 
398 
398

402 
402 
407 
407 
398

425 
510 
550 
576 
560

545 
515 
510 
495 
485

452 
452 
448 
416 
430

452 j 
452 
448 
430 
430 
420

Nov.

550

532 
532 
514

514 
505 
496 
496 
496

505 
514 

a 505 
496 
496

478 
496 
453 
397 
370

370 
355 
390 
390 
378

366 
354 
342 
330 
318

416 
416 
398 
412 
394

384 
376 
412 
394 
394

394 
402 
352 
360 
368

394 
394 
394 
389 
384

368 
352 
384 
356 
336

319 
319 
274 
266 
333

Dec.

305 
292 
280 

a 268 
256

256 
255 
254 

«254 
»255

255 
256 
256 
256 
255

254 
254 

o254 
254 
253

251 
o231 

211 
206 
202

196 
192 
188 
182 
177 
174

207 
298 
312 
291 
256

249 
249 
246 
242 
252

232 
207 
224 
221 
197

205 
220 
227 
205 
190

172 
151 
122 
100 
96

93 
92 
91 
90
87 
78
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River near Kim'mll, Alia., near international

Day.

1914. 
I..............
2..............
3., . .. ..
4.. ........ ...
5..............

6..............
7..............
8............
9..............

10..............

11. .....
12.. .......
13............
14.. ....
15..........

16..........
17.......... .
18.......... ...
19..........
20.......... .

21..........
22. .......
23..........
24.......... .
25..........

26. . .....
27.........
28..........
29..........
30.........
31..........

1915. 
1.. ... .
2..........
3. . .
4..........
5.......... ..

6.......... .
7. .......
8.......... ..
9.. ... .

10..........

11...........
12...........
13. .....
14..........
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

85
94

103
ol!4

123

135
146
159
172
183

198
215
195
182
175

165
156

« 143
138
128

115
a 97

82
81

o85

a85
78
77

a 82
85
84

181
al80

182
184
185

186
186
1S*

183
«180

177
173
169
165
160

157
«153

151
150
155

164

166
al66

164
160
158

a 154
151

o 149

Feb.

a 81
78
73

a 71
70

73
78

«87
«90

96
97
98
98

a 100

105
111
118
122
127

a 130
«127

122
119
117

119
120
123

148

143
140
137

133
130
126
121
115

110 no
110
111
111

111
111
111
107
102

96
93
95

104
114

116
116
117

Mar.

a 128
139
148
157
168

177
186

o!97
a207

215

222
226
229
230
228

220
205
190
190
182

178

ol89
 a 160

100

098
a 102
a!70

222
248

114
112
108
108

110
olll

113
oll7

121

125
129
131

a 133

150

218
253
262

265
260
220
180
142

140
150

Q160
165
162
191

Apr.

265
275
288
312
290

265
295
320
343
362

364
366
440
510
555

633
633
603
684
855

952
935
978

1,047
1,047

1,092
1,092
1,129
1,092
1,074

  212
240
266
286
306

326
334
348
322
334

a318
322
339
388
448

497
548
647

890

907
941
932
916
890

890
874
866
890

1,018

May.

1,092
1,543
2,085
1,965
1,764

1,675
1,664
1,686
1,708
1,965

2,049
1,953
1,965
2,049
2,223

2,470
2,691
2,769
2,795
2,834

2,808
2,665
2,574
2,600
2,821

2,834
2,626
2,509
2,379
2,198
2,185

1,420
1,637
1,730
1,682
1,626

1,516
1,430
1,549
1,886
2,054

2,126
2,054
2,102
2,215
2,150

ol,982
1,826
1,790
1,648
1,505

1,400
1,340
1,270
1,280

1,360
1,380
1,370
1,390
1,450
1,450

June.

2,314
2,587
2,899
3,120
3,094.

2,964
2,730
2,444
2,210
1,941

1,788
1,753
2,148
2,470
2,405

2,314
2,366
2^483
2,600
2,626

2,535
2,444
2,098
1,905
1,822

1,810
1,788
1,776
1,753
1,742

1,461
1,483
2,306
2,397

o2, 475

«2,475
2,345
2,358
2,280
2,488

2,202
a2,078
2,006
2,090
2,168

2,254
2,228
2,475

«2,397
2,280

2,163
2,102
2,030
2,042
2,488

»2, 670
i2,605
2,488
2,384
2,306

July.

1,686
1,675
1,719
1,753
1,869

1,977
1,989
1,917
1,881
1,845

1,810
1,753
1,697
1,697
1,631

1,532
1,426
1,385
1,265
1,235

1,225
1,158
1,056
1,003

960

911
871
855
855
855
840

2,514
2,436
2,514
2,358
2,189

2,078
2,066
2,030
1,982
1,934

1,718
1,615
1,516
1,494
1,430

1,350
1,538

o2,054
ol,910
1,483

1,310
1,270
1,250
1,240
1,240

1,360
1,380
1,626
1,549
1,549
1,410

uig.

832
810
810
825
802

795
810
766
724
697

633
627
609
591
567

543
671
832
840
810

759
738
745
780
752

724
678
658
633
615
609

1,360
1,300
1,240
1,193
1,155

1,117
1,070
1,060
1,060
1,043

1,018
1,000
1,009
1,043
o958

950
932
907
898

1,018

992
«907

866
818
795

758
742
742
728
690
 82!

Sept.

609
567
537
525
510

505
510
500
495
485

470
460
445
430
410

430
455
455
515
633

773
818
795
788
724

710
780
752
724
710

654
780

1,694
si, 494
1,250

1,060
966
874 882
924

«858
«802

780
758
712

654
660
758
890
882

826
742
750
735
720

668
654
634
628
582

Oct.

690
731
752
788
802

780
759
724
717
710

697
671
678
724
832

1,020
1,205
1,255
1,186
1,120

1,056
1,012

969
911
848

810
780
745
724
684
678

635
668
755
815
894

950
922
915
867
834

822
815
761
743
755

755
743
719
707
684

668
662
656
646
610

610
630
646
668
673
666

Nov.

645
691
795
919
944

1,012
1,012
1,012

927
840

818
780
802
780
780

 848
780
731
731
697

671
537
445
435
445

430
405
390
375

o371

630
615
615
615
630

605
590
581
568
563

545
545
536
526
515

504
493
482
471
460

449
438
427
416
405

394
390

o383
372
354

Dec.

o367
362
366
316
310

302
290
277
272
272

273
269
267
267
260

250
239
238
239
235

223
219
221
221
216

207
200
193
188
185
183

347
341
339
338
336

332
327
316
310
302

295
287
278
269
259

250
239
229

o218
205

194
185
151
142

a 140

142
147

olSO
155
154
153

a Estimated.
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J>aily discharge, in second-feet, of St. Mary River near Kimball, Alta., near international 
boundary, 1908-1917 Continued.

Day.

1916. 
1. ...... .......
2..............
3..............
4..............
5..............
6..............
7. .............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26. .............
27..............
28..............
29..............
30..............
31..............

1917. 
1..............
2..............
3..............
4..............
5..............
6..............
7. ........... --
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
9fl

21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Jan.

150
150
152
153
154
154
153
151
149
149
149
149
149
150
154
157
159
165
171
178
191
208
99 c;

241
255

261

OC£

250

a 239
241
240
240

240

240
240
239
235
997

214

170
150
140

124

120
120

123
128
128
120
112
105
100
100

Feb.

232
221
218
217
218
219
222
228
230
230
228
226
240
300
700

1,100
900
750
650
600
550
520
480
360
290

240
210
185
180

100
100
102
103
104

108
112
120
128
134
186
140
150
155
160
160

146
140
140
140
139
138
136
134
132
132

Mar.

185
190
205
240
300

. 340
390
450
600
700
850

650

510
512
514

520
624
528
532
538
541
615
618
620
620
fil ^

615
620

132

130

1QA

i^n
1QA

Iqq

13*

a 138
140
140

140
140

a 140
140
140
138
137

128
125
122

117
115

  111

Apr.

658
658
630
580
532
=ttfl
543
560

590
672
672
680
700
680
740
eon
650
672
fiQfi
nt)&
fi79

672
696
660
660
740
Q1 A

945

110
110
110
9 Kn
O7e

coA

650
690
735
7SO

824
597
485
376

07 A

379

3 74

438

460

472

a 481
481
482
485

May.

1,080
1,165
1,150
1,175
1,240
1,450
1,865
2,170
2,260
2,260
2,100
1,960
1,795
1 680
1^600
1,530
1,440
1.390
1,390
1,460
1,495
1,600
1,690
1,805
1,990
2.100
2,140
2, 030
1,960
1,999

490
495
504
498
530

a550

660
818

1,110
1,410
1,660
2,050
2,500
2,850
3,040
3,220
q Ofifi

3,170

3,140
2,890

2,510
2,780

3,560
3, 740

«3, 840
3,950
3,680

June.

1,980
1,960
1,800
1,770
2,050
2,320
2,340
2,340
2,500
2,930

3,480
3,560
3,560
3,640
4,120
5,240
6,420
6,880
7,660
7,817
8,520
8,620
7 844
5' 890
4,966
4,987
5,113
5,470
6,520
6,730

3,470
3,350
3,280
3,140
3,080
Si 050
3,180
3,520
3,880
4,610
5,200
5,090
4,940
4,600
4,410
4,430
4,690
4,760
4,760
4,740
4,760
4,690
4,510
4,240
4,140
4,100
3,940
3,820
3,510
3,240

July.

6,037
5,848
5,890
5,764
5,428
4,516
3,977
3,977
3,993
4,059
4,159
4,042
4,075
3,763
3,585
3,520
3,407
3,312
3, 101

2,656
2,452
2,327
2,156
2,016
1,870
1,859
1,805
1,710
1,639
1,539

3,130

2,970
3,060
3,020

a3,040
S ftfift
2,990
2 830

2,730
2,680

2,530
2,330

2,100

2,160
1,890
1,850
1,820
1,720
1,570
1,440

1,320
1,210
1,130
1,090
1,010

928

Aug.

1,481
1,433
1,433
1.366
1,320
1,293
1,275
1,257
1,414
1,559
1,569
1,510
1,404
1,284
1,205
1,154
1,154
1,205
1,171
1,154
1,129
1,095
1,053
1,020

988
1,061
1,053
1,037
1,020
1,004

988

837
779

708

560
538
538
KAfZ

560
515

458
434
404
430

430
438
452
466
470
462
446
418
390
378
354

  318
340

Sept.

964
964

1,053
1,284
1,490
1,721
1 784
l'700
1,433
1,275
1,171
1,078
.996
949
925
880
815
759
724

619

612
592
578
558
544
519
490

332
- 294

268
9cq

247
236
230
222
250
318
318
386
458

462

450

450

442
442
430
470
458
450
458
442
434
430

Oct.

511
483
469
455
442

422
a 448

442
422
378
360
360

336
342
348
378
390
410
390
O7/Q

348
348
330
342
330
330

o330

41 *»
AlC

41 P»
410
410
44^
4^7

448
4 CQ

400
405
400
395
380
360
340

355

426
443

390
365
325
290
256
253
262
268

Nov.

300
325
336
336

o320

305
295
325

a 350
310

280
280
280
280
290
340
440
418
395

340
340
345
342
333
323
312
296
278
260

284
315
315
340
315
298
904

290
9SJ4
977

274
268
OKA

239
237
236
226
225
224
221
217
212
208
204
201
197
197
197
197
197

Dec.

245
235
245
245
230
225
22*
215
210
210
210
210
210
210
210
210

" 210
210
210
210
210
210
215
215
215
220
220
225
230
235
237

190
180
165
145
140

140
1<IS

130
ion

a 120

115
115

a 125
-ion

140
160

a 155
160

o!70
180

a 190

200
215
230

o250
320
400

a Estimated.

NOTE. Highest stage in 1908 was June 5, when the maximum gage height exceeded 11 feet. On account 
of changing conditions during the flood of 1908 the rating table could not be applied to gage heights previous 
to June 21,1908. Shifting control Nov. 17-29, 1912, and June 9-13, 1917.

Stage-discharge relation affected by ice during the following periods: Nov. -24-30,1910, Jan. 1 to Apr. 17 
and Nov. 8to Dec. 31,1911; Nov. 25 to Dec. 31,1912; Jan. 1 to Apr. 16 and Dec. 16-31,1913; Jan. 1 to Mar. 28 
and Nov. 15 to Dec. 31, 1915; Jan. 1 to Feb. 19, Feb. 27 to Mar. 14, and Nov. 11 to Dec. 31,1916; Jan. 1 to 
May 5 and Dec. 1-31, 1917.

Discharge determined from readings on chain gage at bridge in SW. J sec. 1, T. 2, R. 25, Jan. 1 to May 5, 
1917, from water-stage recorder May 7-26 and June 2-Sept. 30, and from staff gage in SW. J sec. 25, T. 1, R. 
25, May 27 to June 1,1917.
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Monthly discharge of St. Mary River near Rimball, Aha., near international boundary,
1908-1917.

[Drainage area, 472 square miles.]

Month.

1908. 
June 21-30.. .......................
July...............................

1909. 
April 26-30. .......................
May...........;...................

July...............................

1910. 
April..............................
May...............................

July...............................

1911.

April..............................

July...............................

October. ..........................

1912.

April..............................
May...............................

July...............................

October. ...................

December. ........................

The year. ...................

Discharge in second-feet.

Maximum.

3,669 
3,022 
1,390 

627

575 
4,380 
7,280 
6,167 
3,510 

815 
565 
870

2,450 
2,820 
2,985 
1,655 

775 
740 

1,655 
910

220 
214 
360 

1,188 
3,839 
4,391 
2,714 
1,420 
2,080 
1,030 

405 
308

208 
174 
131 
770 

3,330 
2,810 
2,200 
1,262 

620 
532 
550 
305

Minimum.

2,647 
1,390 

596 
389

427, 
290 

3,415 
1,820 

760 
480 
307 
340

500 
1,505 
1,520 

750 
345 
335 
705 
495

194 
167 
131 
250 

1,074 
2,388 
1,284 

684 
684 
390 
286 
128

128 
130 
129 
169 
750 

1,895 
1,238 

600 
365 
320 
318 
174

Mean.

3, 108. 1 
2,395.0 

946.7 
528.6

505.4 
1,906.5 
5, 645. 6 
3,096.5 
1,466.3 

644.7 
453.3 
683.2

1,068 
2,206 
2,208 
1,176 

562 
544 

1,114 
  711

210 
189 
196 
527 

2,070 
3,651 
1,783 
1,044 
1,377 

676 
334 
190

171 
143 
130 
527 

1,984 
2,295 
1,644 

882 
547 
423 
450 
240

Per 
square 
mile.

6.585 
5.074 
2.006 
1.120

1.078 
4.039 

11. 961 
6.560 
3.107 
1.366 
.960 

1.447

2.26 
4.69 
4.68 
2.49 
1.19 
1.15 
2.36 
1.50

.44 

.40 

.41 
1.12 
4.38 
7.74 
3.77 
2.21 
2.92 
1.43 
.70 
.40

.362 

.303 

.275 
1.120 
4.200 
4.860 
3.480 
1.870 
1.160 
.896. 
.953 
.508

Run-off.

Depth in 
inches on 
drainage 

area.

2.449 
5.850 
2.313 

.791

11.403

.200 
4.657 

13'. 335 
7.563 
3. 582 
1.524 
1.107 
1.076

33.044

2.525 
5.407 
5.219 
2. 873 
1.373 
1.286 
2.721 
1.675

23. 079

.51

.42 

.47 
1.25 
5.05 
8.64 
4.35 
2.55 
3.26 
1.65 
.78 
.46

29.39

.42 

.33 

.32 
1.25 
4.84 
5.42 
4.01 
2.16 
1.29 
1.03 
1.06 
.59

22.72

Total in
acre-feet.

61,648 
147,265 
58,210 
19,921

287,044

5,012 
117,225 
335,936 
190,397 
90,160 
38,362 
27,872 
27,102

832,066

63,550 
135,642 
131,382 
72,312 
34,556 
32,370 
68,498 
42,307

580,617

12,937 
10,508 
12,034 
31,376 

127, 249 
217, 269 
109,630 
64,217 
81,949 
41,547 
19, 874 
11,664

740,254

10,514 
8,225 
7,993 

31,359 
121,992 
136,562 
101,084 
54,232 
32,549 
26,009 
26,777 
14,757

572,053
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Monthly discharge of St. Mary River near Kimball, Alia., near international boundary,
1908-1917 Continued.

Month.

1913.

May.......-..-...---...-..-....-..

July...............................

The year ....................
1914.

March.............................

Mav.-,-...-- ......................

July.. .............................

The vear.. ..................
1915.

July...............................

The year. - ..................
1916.

March. ............................
ApriL. ............................
May......... ......................

July...............................

The year. ...................
1«17.

April..............................
May...............................

July................................

The year. ...................

Discharge in second-feet. Run-off.

Maximum.

202 
146 
226 

1,240 
5,260 
5,380 
3,620 
1,690 

816 
576 
416 
312

215 
130 
248 

1,129 
2,834 
3,120 
1,989 

840 
818 

1,255 
1,012 

367

186 
148 
265 

1,018 
2.215 
2', 670 
2,514 
1,360 
1,694 

950 
630 
347

261 
1,100 

850 
945 

2,260 
8,620 
6,037 
1,569 
1,784 

511 
440 
245

241 
160 
140 
824 

3.950 
5,200 
3,130 

837 
470 
459 
340 
400

Minimum.

95 
101 
135 
238 
902 

3,240 
1,340 

830 
372 
364 
266 
78

77 
70 
98 

265 
1,092 
1,742 

840 
543 
410 
671 
371 
183

149 
93 

108 
212 

1,270 
1,461 
1,240 

682 
582 
610 
354 
140

149 
180 
185 
530 

1,080 
1,770 
1,539 

988 
490 
330 
260 
210

100 
100 
111 
110 
490 

3,050 
928 
318 
222 
253 
197 
115

......... ....!.. ..........

Mean.

158 
129 
191 
749 

1,912 
4,519 
2,024 
1,162 

574 
448 
371 
190

128 
101 
184 
637 

2,230 
2,331 
1,430 

719 
584 
841 
702 
256

168 
117 
157 
575 

1,645 
2,251 
1,722 

969 
842 
739 
504 
243

185 
377 
516 
664 

1,707 
4,634 
3,463 
1,229 

947 
391 
324 
220

174 
130 
132 
453 

2,215 
4,104 
2,207 

497 
382 
378 
248 
168

Per 
square 
mile.

0.335 
.273. 
.405 

1.587 
4.051 
9.574 
4.288 
2.462 
1.217 
.949 
.786 
.403

.271 

.214 
,390 

1.350 
. 4.T25 

4.939 
3.030 
1.523 
1.237 
1.782 
1.488 
.542

.356 

.248 

.333 
1.220 
3.490 
4.770 
3.648 
2.053 
1.784 
1.570 
1.070 
.515

.392 

.799 
L090 
1.410 
3.620 
9.820 
7.340 
2.600 
2.010 
.828 
.686 
.466

Depth in 1 
inches on Total in 
drainage acre-feet, 

area. j

0.386 .284 ' 

.467 
1.771 
4. 671 

19.681 
4.944 
2.838 
1.358 
1.094 
.877 
.465

29. 836

.31

.22 

.45 
1.51 
5.45 
5.51 
3.49 
1.76 
1.38 
2.05 
1.66 
.62

24.40

.41 

.26 

.38 
1.36 
4.02 
5.32 
4.21. 
2.37 
1 99 
1.81 
1.19 
.59

23.91

.45 

.86 
1.26 
1.57 
4.17 

10.96 
S.46 
3.00 
2.24 
.95 
.77 
.54

35.23

9,715 
7,164 

11,744 
44,569 

117,564 
268, 900 
124,450 
71,448 
34,155 
27,548 
22,076 
11,683

751, 016

7,870 
5,409 

11, 314 
37,904 

137, 120 
138,700 
87,930 
44,210 
34,750 
51, 711 
41, 772 
15,741

614,631

10,330 
6,498 
9,654 

34, 215 
101, 145 
133,940 
105, 882 
59,581 
50,102 
45, 439 
29,990 
14,941

flOl, 717

11,375
21,685 
31,728 
39,511 

104,958 
275, 742 
212,932 
7S,S68 
56,396 
,24,1)42 
19,279 
13,527

886, '697

10,«99 
7,220 
8,116 

26, 955 
136, 195 
244,205 
135, 703 
30,559 
22, 731 
23,242 
14, 757 
10, 330

670. 712

As a part of the discharge of St. Mary River was diverted by the United States Reclamation Service 
in 1917 the run-off per square mile and depth in inches on drainage area have not been computed.
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Mean monthly discharge, in second-fed, of St. Mary River at international boundary
1902-1917.

Year.

1QO9

1903..............
1904..............
1905..............
lonfi
1907..............
1908..............
1QOQ

1910..............
1911 ..............
1912...... -v.......
IQtQ

1914..............
1915..............

1917..............

Average run-off,

Average annual 
run-off per

Jan.

o!55 
224 
c90 

dOO 
c!50 
c!05 
o!55 
c!50 
210 
171 
158 
128 
168 
185 
174

155 

9,531

Feb.

o!63 
c200 
c75 
c95 

c200 
c200 
a!63 
c!60 

189 
143 
129 
101 
117 
377 
130

163 

8,133

Mar.

o241 
f200 
c!88 
c!25 
c260 
c330 
a241 
c530 
196 
130 
191 
184 
157 
516 
132

241 

14,819

|

Apr.

a628 
724 
304 
481 
489 
844 

o628 
1,190 

527 
527 
749 
637 
575 
664 
453

628 

37, 369

May.

>

1,720 
2,022 
1,215 

- 1,500 
1,930 
2,490 
1,907 
2,320 
2,070 
1,984 
1,912 
2,230 
1,645 
1,707 
2,215

1,924 

118, 302

June.

5,200 
2,940 
2,461 
2,280 
4,260 
6,390 
5,646 
2,240 
3,651 
2,295 
4,519 
2,331 
2,251 
4,634 
4,104

3,680 

218, 980

July.

2,924 
1,900 
1,642 
1,830 
3,120 
2,490 
3,097 
1,170 
1,783 
1,644 
2,024 
1,430 
1,722 
3,463 
2,207

2,163 

132,996

Aug.

1,404 
933 
847 
946 

1,330 
78£ 

1,466 
580 

1,044 
882 

1,162 
719 
969 

1,229 
497

986 

60,627

I

Sept.

604 
1,109 

420 
371 
628 

1,210 
462 
645 
553 

1,377 
547 
574 
584 
842 
947 
382

703 

41,831

Oct.

477 
917 
221 
772 
756 
567 
485 
453 

1,040 
676 
423 
448 
841 
739 
391 
378

599 

36, 831

Nov.

342 
535 
130 
298 

1,100 
244 
472 
683 
742 
334 
450 
371 
702 
504 
324 
248

467 

27. 788

Dec.

o240 
438 

c!66 
c240 
359 
157 

c200 
o240 

293 
190 
240 
190 
256 
243 
220 
168

240 

14,757

Total 
(acre- 
feet).

&100, 377 
933, 211 
610,600 
515,700 
619,000 
842,000 
920,000 
926, 313 
664,000 
740,254 
571, 741 
749, 112 
614, 631 
585,988 
885,780 
670, 706

'723,268 

722,964

1,532

a Taken as average of same months in other years to complete year. 
6 Partial record not included in average, 
c Discharge estimated.

NOTE. Table summarizes stream-flow data for St. Mary River where it crosses international boundary 
prepared from records obtained by the United States at gaging station formerly maintained near the 
boundary, from records obtained by the Canadian Government at gaging station formerly maintained near 
Kimball, Alta., and from recent records obtained at the station jointly maintained near Kimball by repre 
sentatives of the two Governments.

During the year 1917 water was diverted from St. Mary River at a point about half a mile below the 
outlet of Lower St. Mary Lake by the United States Reclamation Service St. Mary canal. This water, 
less the quantity lost by seepage, was delivered to the North Fork of Milk River. A large proportion of the 
seepage waters returned to St. Mary River, either above the station near the international boundary or 
by way of Rolph (Willow) Creek at a point between that station and the one near Lethbridge. The fol 
lowing table shows the water diverted from the St. Mary River drainage by the United States Reclama 
tion Service St. Mary canal, exclusive of seepage losses from the eanal:

Month.

July 3-31.............

Water diverted.

Sec.-ft. 
218 
254 
215

Acre-ft. 
12,500 
15,600 
5,540

33,600
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Duration of flow (number of days in the year) of St. Mary River near international bound 
ary, 1909-1917. " '

Flow (sefond-feet).

8,000...........................
7,000. ..........................
6,000...........................
5,000...........................

3,000...........................
2,000. ..........................
1,900...........................
1,800...........................
1,700...........................
1,600...........................
1,500...........................
1,400...........................
1,300...........................
1,200...........................
1,100...........................
1,000...........................
900............................
800............................
700............................
600............................
500............................
400............................
300............................
200...........................
100............................
50............................

1909

15
23
33

78
80
81
82
85
85
91
95

105
112
126
142
155

196

206
206

1910

47
52
54
60
67
78
81
87
92
106
115
127
142
171

236
Q4Q

243
243
243

1911

9

En

57
61

79
89
OS

121
IQO

143
153

175
.181

197

294
365
365

1912

2
49
50
57
60
63
68
75
82
87
91
93
96

120

179
212

271
366
366

1913

13
26
40
52
53
54
54
57
63
75
88
97
109
117
129
140
146
151
165
196
234
275
355
365

1914

40
49
55
66
74
76
77
78
83
87

102
112
136
173
199
213
219
244
284
338
365

1915

43
49
51
54
61
68
78
90'98

101
112
127
153
172
202
214
225
250
270
362
365

1916

2
5

<10
18
26
39
59
65
71
77
82
87
98
102
105
121
132
141
146
155
188
214
230
276
311
365
365

1917

2
17
48
68
68
71
72
73
74
76
77
78
81
82
83
86
90
95
108
172
203
255
365
365

Total.

2

25
56
111
205
482
521
554
595
638
688
743
805
856
902

1,001
1,070
1,197
1,344
1,508
I,o69
1,983
2,131
2,409
2,965
3,005

Aver 
age.

1
3
5

23
54
58
62
65
71
76
81
89
95
100
111
119
133
149
165
185
220
237
265
329
334

ST. MARY RIVER NEAR LETHBRIDGE, ALTA.i

LOCATION. In the NE. £ sec. 26, T. 7, R. 22 W. fourth meridian, 8 miles southwest 
of the city of Lethbridge and 4 miles above confluence with Oldman River.

DRAINAGE AREA. 1,394 square miles.
RECORDS AVAILABLE. October 13, 1911, to December 31, 1917.
GAGE. Stevens continuous water-stage recorder installed June 8, 1916; prior to that 

date a vertical staff graduated -to hundredths of a foot; winter readings still 
obtained from the vertical staff. Staff gage read by W. D. Whitney.

DISCHARGE MEASUREMENTS. Made from cable 1,680 feet downstream from gage.
CHANNEL AND CONTROL. Bed composed of coarse gravel. Right bank low and sub 

ject to overflow at flood stages; left bank high and not subject to overflow. 
Control is a large gravel bar and is likely to shift during floods.

EXTREMES OF DISCHARGE. 1911-1917: Maximum stage recorded, 3.91 feet June 22, 
1916 (discharge, 8,964 second-feet); minimum stage recorded, 0.15 foot, October 
5, 1913 (discharge, 46 second-feet). (See hydrograph, PI. V.)

ICE. Stage-discharge relation affected by ice during winter season.
DIVERSIONS. The United States Reclamation Service and the Alberta Railway & 

Irrigation Co. divert water from the river for irrigation above this station.
ACCURACY. Stage-discharge relation permanent during open-water periods 1916 and 

1917; fairly permanent- 1911 to 1914; control shifted in 1915. Staff gage read 
daily to hundredths 1011 to June 7, 1916, and during winter periods. Operation 
of water-stage recorder not completely satisfactory throughout open-water season 
of 1917, as shown by breaks in record. Daily discharge for open-water periods 
obtained by applying mean daily gage height to rating table; discharge for periods 
in which record was broken obtained by comparison with records obtained from 
stations on St. Mary River near international boundary; winter discharge ascer 
tained from hydrograph based on daily gage heights, discharge measurements, 
and records of temperature. Records fair.

Formerly called "St. Mary River at Whitney's ranch."
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Discharge measurements of St. Mary River near Lethbridge, Alta-., 1911-1917.

Date.

1911. 
Oct. 28

Dec. 15

1912.

30
Feb. 15
Mar. 1

20
Apr. 17
May 15

29
July 14

30
Sept. 21
Oct. 11

30
Nov. 25
Dec. 10

31

1913.

Feb. 12
28

Mar. 31

21
July 9

28
Aug. 19
Sept. 3

10
Oct. 7
Nov. 1
Dec. 2

12
23

1914.

20
Feb. 5
Mar. 5

23
May 11

30

July 7
21

19
Sept. 1

19
Oct. 1

21
Nov. 10

24
Dec. 9

29

Made by  

N. M. Sutherland......

....do.................

....do..................
.....do.................
.....do.................
.....do.................
.....do.. ...............

A. W. P. Lowrie. . .....
.....do.................
.....do.................
....do..................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
V. Meek...............
.....do.................
.....do..................

.....do.................

.....do.................

.....do.................
H. O. Brown...........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................

.'....do. ................

.....do.................

.....do.................

.....do.................

.....do..................

.....do....--...-.-.....

.. ...do... . .............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
0.53
.73
.50

1.49
1 56
1.35
1.20
1.20
.63

1.12
1.03
1.08
.93
.64
.33
.21
.35

.44

.31

.49

1.00
1.19
1 12
.90

' .85
.76

2.25
1.58
i 11
.95
.74
.47

2 K

.09
u

.51
01

fU

1.43
1.43
1.41
1 Q1
1.36
1 71
2.12
2 no
2.14
1.89
1.52
1.43
1.41
1.15
1.00
1.30
1.86
1.72
1.43
1.46
2.02

Dis 
charge.

See.-ft. 
561. 40
297.84
1OQ QJ,

196.08
m ';';
151. 47
98.34

821. 80
1,940.00
1 637 24
1, 814. 00
1,380.86

865.39
451.54
369. 84 1
478.00
565.00
454.50
OQQ KA

67
111
119
qco

1,275
1 OQQ
5,671
3,001
2 9">q

1,367
934
584
9Q1

201
421
OQQ

9fi1

63

252

57

496

1,841
1 Q1O

2,083
1 341'671

577
579
360
218
459

1,415
1,006

622
148
236

Date.

1915. 
Jan. 12

27
Feb. 12
Mar. 3

18
Apr. 3

15
30

May 13
27

22
97
29

July 13
23

Aug. 11

27
XTntr 99

Dec. 15

1916.

Feb. 2
21

Mar. 10
27

May 17
9924'
27

July 17

Sept. 11
Oct. 6

21
Nov. 14
Dec 7

28

1917

Feb. 14
27

Mar. 20

27
July 18

31

Sept. 10
29

Nov. 3
24
OQ

Made by  

O. H. Hoover..........

....do.................

.....do.................

.....do.................

.....do.................
W. R. McCaffrey.......

....do.................
.....do.................

W. R. McCaffrey.......

G. H. Whyte- McCaffrey

W. R. McCaffrey...... .
W.H. Storey.. ........

.....do................
V. A. Newhall.........

.....do. ...... .........
J. M.Paul.............
.....do.................
"W. M. Edwards........
.....do.................

.. ...do.- .-..---.....-.-
\V.M.Edwards....-.-.
.....do........-...-..--
.....do.................
J. R. Estey............

H.W.Rowley.. .......

.....do.................
W. A. Burton..........

A. W. P. Lowrie..... . .
.....do.................
.....do.................
.... .do.. .......... -----
.....do.................
.....do..................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do................

.....do................

Gage 
height.

Feet. 
1.84
1.89
2.20
2.14
2.42
1.33
1.29
1.60
2.06
1.82
2.33
2.23
2.57
2.37
1.97
1.80
1.67
1.65
1.57
1.72
1.46
1.45
1.52

ol.84
ol.96

2.22
2.16
1.45
1.44
1.85
2.77
3.97
3.66
3.38
2.60
1.84
1.80
1.27
1.17

ol.29
01.06
ol.54

ol.92
02.25

o2.09
cl.28
2.27
2.41
2.65
1.93
1.36
.58
.50
.65
.85
.66

«. 86

Dis 
charge.

8ec.-ft. 
177

185
,138

1,969
407
509
884

1,882
1,238
2,762
2,346
3,642
2,885
1,711
1,283
1,046
1,064

989
1,236

783
686
259

148
153

1,659
866
886

1,561
3,865
8,887
7,889
6,687
3,370
1,377
1,319

571
478
227
163

168
&230
183
169
843

2,787
«3,291
4,048
1,728

737
208
200
293
427
208
148
234

o Ice present. , & Discharge estimated from field inspection. 
123678° 20   5

c Strong upstream wind.
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Daily discharge,.in second-feet, of St. Mary River near Lethbridge, Alia., 1911-1917.

Day.

1911.

10...........

Day.

1912. 
1. ..........

3...........
4...........

8...........
9... .....-.-

10...........

11...........

13...........
14...........
15...........

16. ..........
17...........
18...........
19...........

21...........
22. ..........
23...........
24...........

26...........

28- .-.-......
29...........
30...........
31...........

0(:t. No

4
4
5
5
5

4
... 5
...i 3
...:  3
...i 3

Jan.

195
195
195
195
198

203
210
219
227
231

233
235
237
238
240

242
244
245
245

242
235
220
215

208

200
198
196
195

V.

35
35
20
?,0
20

35
?0
05
05
05

F

De

3
3
3
3
3

3
3
3
3
3

eb.

195
194
193

192

191
190
190
188
186

184
182
179
177
175

173
172
170
169
167

166
165
164
163
1AO

160
157
155
153

c.

25 11

20 13
14 14
07 15

01 16
00 17
05 18
07 19
06 20

Mar.

151
148
146
149
152

136
136
145
145
111

143
142
140
137
134

133
135

136

142

197

Day.

1911.

Apr.

al, 074
930

898
930
930
948
930

930

898
930
930

930
984

930
one

QQQ

898
QQA

Qfifi

1,020
1,020
1,020
1,056

.......

Oe1

... 43

... 57

... 57

... 57

... 55

... 43

... 55

... 55

May.

1,132
1,198

1,220
1,176

1,242
1,522
1,598
1,654
1,710

1,710

1,974
2,067
2,129

2,296
2,466
2,738
2,670
2,670

2 r:cQ

2 0QQ

2 9fi9

2 296

2262
2*282
2 OOQ

2 too
2,160
2,098

. Nov

30
30

5 30
8 77
8 77

8 1,57
4 1,57
5 1,71
4 1,11
4 1,57

June.

2,098
1,974
1,974
1,912
1,881

'1,881
1,850
1,794
1,626
1,626

2,534
2,636
2,772
2,772
2,840

1,850
1,794

1,766
1,738

1,738
1,682
2 1 9Q

2 19Q

1,794

2,466
1 943
2,' 005

. Dec

5 28.
5 201
5 20!
0 20!
0 20!

0 20
0 21
0 21
0 22
0 23

July.

1,881
1,881
1,822
1,794
1,794

1,794
1,794
1,794
1,794
1,881

1,881
1,943
1,881
1,402
1,522

1,286
1,154
1,132
1,110
1,074

1,074
1,074
1 1 ^J.

1,242
t OCA

3,470
2 JQQ

2,098
2,098

3 
5 21..
0 22..
0 23..
0 24..
3 25.

5 26.
1 27..
8 28.
6 29.
0 30.

31.

Aug.

1,794
1,522
1,286
1,242
1,198

1,0,56
1,002

898
834
756

743
743
730
730
703

703
689
676
662
AA9

612
566
532

503

503
503
494

460
460

Day.

L911.

Sept.

512
512
494
503

,503

494
494
486
478
452

452
460
452
452

444
435
435
416
409

402
383
376
370
365

365
360
355
350
350

Oct.

.. 554
RK.A

.. 554

.. 554

.. 554

.. 554

.. 554

.. 520

.. 520

.. 435

Oct.

325
311
302
308
444

416
409
409
409
444

478
486
486
486
478

469
444
444
444
486

532
589
589
589
589

589
589
589
578
566
566

Nov.

1,570
1,330

935
850
695

663
535
420
295
325

Nov.

578
589
589
566
554

520
503
486
486
486

512
532
554
648
635

648
648
589
566
520

480
445
430
440
450

460
465
455
445
420

Dec.

232
237
247
248
244

235
237
225
211
203
197

Dec.

415
405
390
365
350

340
320
310
285
299

285
280
275
305
330

320
300
270
250
240

235
220
210
200
195

190
180
175
159
170
160

a Gage carried out; replaced Apr. 4.



WATEE SUPPLY OF ST. MAEY A2JTD MILK BIVEBS, 1899-1911; $7

Daily discharge, in second-feet, of St. Mary River near Lethbridge, Alia,, WH~1917-
Continued.

Day.

1913. 
1..............
2. .............
3..-.-.-.-.-...

5. ......... ....

6..............
7..............
8...-..-...--..
9..............

10..............

11..............
12..............
13..............
14.. ............
15..............

16....-.-...-.-.
17.... ..........
18.. ............
la
20. .............

21..............
22. ...-.....---.
23..............
24....-.....---.
25..............

26..............
27..............
28..............
9Q
30..............
31..............

1914.

2..............

6..............

8..............
9..-..-..-.---.

10..............

11..............
19
13..............
14..............
15..............

16..............
17..............
18..............
19
20..............

21..............
22
23. ....... ......
24..............
25..............

26..............
27..............
28..............
29..............
30. .............
31..............

Jan.

140
130
128
125
118

111
85
94

102
82

68
65
69
75
62

65
67
67
70
77

88
92
95

100
95

89
* 83'

77
65
68
65

115
142
171
196
220

200
230
243
252
244

230
239
245
240

232
222
215
208
204

190
187
184
180
177

168
idn
100
99

102
112

Feb.

62
64
67
75
85

90
90
91
99

104

108
111
116
123
128

133
123
119
124
128

130
124
112
120
125

129
126
119

108
83
58
56
57

63
68
82
88
94

96
85
83
87
93

108
155
176
178
168

167
176
194
203
212

224
230

Mar.

112
107
U3
120
114

114
115
138
162
164

175
186
200
210
194

180
190
212
225
205

217
232
244
260
252

245
262
297
320
336
353

235
238
242
248
248

263
272
280
290

302
313
327
342
356

373
391
408
433
460

MV
356
342
272
202

1QK

342
397
460
540
596

Apr.

460
570
680
790
900

1,025
1,110
1,390
1,200
1,290

1,290
1,600
1,600
1,600
1,390

1,290
1,290
1.200
1,200
1 9Qfl

1,390
1,600
1,600
1,490
1,290

1,200
1,200
1,200
1 OQfl

1,290

608
520
eon

510
cxn

530

490
415

QQQ

406
480
540
632

694

820
888
956

1,009
1,028
1,047
1,066
1,161

1,161
1,224
1 94fi

1,400
1 4fiQ

May.

1,200
1,200
1,290
1,290
1,200

1,200
1,110
1,110
1,110
1,110

1,025
1,025
1,025
1,110
1,200

1,290
1,490
1,600
1,710
1 854

1,950
1,950
1,950
2,002
2 91fl

2 fiAf\

3,280
4,590
5,450
5,450
5,450

1,538
1,607
1,607
1 607
I'eso
1,584
1,515
1 *\1 f\

1 446
1,655

1 930
1 7OA

1,680
1,680
1,655

1,655
1,855
1,855
T osn
2,105

2,184
2,238
2,238
2,373
2,373

2 OOQ

2,105
1,980
1,955
1 655
l!855

Jane.

5,670
5,670
5,934
$, 802
5,582

5,362
5,362
5,362
5,142
4,926

4,926
4,716
4,510
4,310
4,114

3,924
3,738
3,558
3 QOO

3 919

3 ruA

2,88fr
2.886
2,730
2,730

2,886
2,886
3,046
3,212
3,382

1,855
1 $a\t\
1,855
1,855

1 Qfift

1,930
1 ft.^*!

1,855
1 930

1 OEK

1,855
1,805
1,855

1,855
1,980
i oftfl
i o&n
2,055

1 QSft

1,855
1,755
1,492
1,492

1,492
1,492
1,378
1,378
1 37ft

July.

3,558
3,382
3,382
2,886
2,822

2,730
2,580
2,490
2,238
2,210

2,132
2,080
1,830
1,710
1,600

1,600
1,556
1,290
1,200
1,110

1,110
i,.no
1,110
1,110
1,110

1,110
1,200
1,390
1,390
1,390
1,200

1,264
1,161
1,066
1 066
1^066

1,161
1,161
1,492
1,492
1,607

1,705
1,492
1,268
1,161
1 1 Ai

1,161
1,066

1,066
973

806

632

Crtft

500
480
451
406
363

Aug.

1,110-
1,059
1,059
t 200
1,350

1,110
1,110
1,110
1,110
1,110

1,110
1,110

1,110
1,110

1,076
1,076
1,025

940
OCA

780
780
735
705
705

705
630
630
Kftft

560
560

363
363
668
fiCO

451
363
349
900

293
IJCg

003
9*TO

188
, 154

1 RA

154
154
K7O

510

460
460
510
CftA

530

530
460
460
406
oco

335

Sept.

560
574
588
560
518

490
430
430
430
370

370
370
370
350
350

 350
320
320
270

254
230
190
190
190

179
178
160
160
160

335
335
OOQ

293
258

OKQ

265

300
300
265

265

265
«V>7

OQA

93ft

265

265
onn
335
00 C

415

460
460
518
510
460

Oct.

130
85
65
65
46

85
184
190
190
230

320
430
560

  765
750

735
795
780
690
675

660
645
560
532
518

504
560
546
532
518
504

460
460
460
560
560

620
680

905
1,085

1 400
l'400
1,400
1,400
1,492

1,492
1 4.Q9

1,630

1,515

1 Itt

1,246
1,180
1,180
1,086

1,085
1,086

990
905
820
820

Nov.

490
490
490
430
430

382
370
370
370
370

370
370
370
370
370

370
375
405
405
365

335
322
315
308
Oflr:

303
30?
300

296

820
one

905
905

905
905

1 fl*?R
1,085
1,085

1,085
1 1 ftfi
1,180
1,224
1,165

1,065
1.015

970

Q"7^

oofi
820
Cftfi

CAft

560
560
560
480
417

Dec.

289
283
274
266
261

261
285
267
268
267

265
261
252
241
228

250
245
220
180
164

125-
85
6£
68
75

85
98

111

145
130

370
320
00 C

250
220
1QC

175
160
148
133

130
135
IdO

143

153
1fi9

170
176
iQfr

195
91 Q

227
oqo

234

230
OOQ

230
236
236
236



68 WATEE SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

Daily discharge, in second-feet, of St. Mary River near Lethbridge, Alta., 1911-191-7 
Continued.

Day.

1915. 
1..............
2..............
3..... .........
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............

16..............
17..............
18..............
19
20..............

21..............
22..............
w
24..............
25-.--...--...-.

26. .............
27.......: ......
28. .............
on

30..............
31..............

1916. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19
20. .............

21..............
22..............
23..............
24..............
25..............

26..............

28..............
29..............
30..............
31--.--.........

Jan.

*>qc

220
200
181

163-tec

ISO

179

175
17C>

167

IfiQ
  1 1\7

150
170
176

170

170
180
190

IQtC
-IQK

186
IfiQ

167
179

135
ion

140
148

1 KA

157
160
160
160

ICO
160
160
160
1 ^S

157
157
156
1 cK
I XA

154
" 154

154
1 f»4

153

152
152
151
151
151
151

Feb.

182
181
176
184

195
199
200

212

,205
1 S^l

164
178
191

203

208
202

ion
178

171

168
163
158

152
1 *W

154
158
160

162

169
174

183
190
200

1,200

1,200
2,000
1,800

2,000

2 0,79

1,200
1,020

780

760
900
220
200

Mar.

155
146
138
140
i<;7

176
207

252
283

324
07;:

420
590
7QA

1,120
1,500
1 Q7fl
1 Q7ft

1,980

1,990
1,600
1,730
1,730

1,380
1,200

Qfifi

852
820

210

210
180
680

660
780
900

i fifin

1,700
1,600
1,600
1,200

onn

800

750
7^0
700

700

650

900
845
845
872
872
912

Apr.

569

534
605
anc

KAK

CA1

534
490

468

468
468
479

569
CQQ

675
717
oon

900
jQQfl

1,080
1,062
1 Afi9

990
990
990
QQfl

900

Q19

955
QQA

QCK

Q19

912
070
872
845

818
818
818
o/\{:

805

o/\{:

818
818

845

872
872
858

858
858
832

845

May.

990
1 fW2ft

1,080
1 7QO,

1,730

1 73O,

1 600
1,600
1,678
1 860

1 Sfifl
1 QQS

I OOft

2,295
2 QQ4

2,635
2,926
2 600

2 140

2 050

1,490
1 OCA

1 380

1.380
1,320

1,280
1,340
1,380

912

1,131
1,296
1,476

1,568
1,770
1.990
2,215

2,338
2,338
2.264
1,669
1 f\1^

1,513

1,476
1,568
1,568

1,669
1,669
1,770
i oon
2,460

3,310
2,864
2,864
2,864
2,864
2,922

June.

1,446
1,468
1 7O.4

5,220
3 770

4,130
3,076
2,815

2 460

9 497

2,328
2 OOQ

2,671

2,926
9 74^

2 cfic

2 KfiC

2 926

2 KfiC

9 Q9&

2,233

S fiQA

2,926

3,008
3,008
3,159
3,159
3 910

3,310
3,310
Q 19Q

3,129
3,344

4.116
4,346
4,038
3,930
S oon

4,308
4,956
5,818
6,816
7 808

8 400
8,964
8,362
7 760
6'678

5,952
5,952
6,358
7,950
7,998

July.

2 QCO

2,707
2,530
2 0Q/1

2,140
2 140
2, 110
2 080
2,020

1,834
-I Q-IO

1,578
1 fVI 9

1,512
1,424
1 dQfl

1,534

1,360
1,280

1,100

1,140

2,460
K 704

2, 530
2,080

7,475

6,540
6,586
6,358

6,085

5.205
4,956
4,798

4,709
4,628
4,506
4,385
4,346

3,860
3,412
3,480

3,099

2,893
2,668
2,538
2,436
2,288

2,170
2,102
2,080
2,012
1,924
1,836

Aug.

1 Q1*>

1,652
1,424
1 OOA

1,220

1,140
1,140

1,026
995
QCO

934

952

928

935
975

1,000
1,064
1,028

962
882
802
756
756
756

1,770
1,792
1,814
1,880
1,902

1,946
2,035
2,102
1,531
1,208

1,279
1,385
1,385
1,458
1,403

1,314
1,279
1,296
1,296
1,314

1,296
1,243
1,193
1,131
1,070

1,041
1,026
1,026
1,026
1,026
1,026

Sept.

7Kfi
74*>

770
cry)

1 ^O,

1 764
1,230
1,064

QA9
Qon

QA9
QAO

930
oqn
009

818
786
756
728
cno

070
Aon

898
OCA

866

866
818
770
728
658

1,012
QQO

1,385
1 014

1,296
1 339

1,367

1,385
1,296
1,226
1,147
1,086

1,041
1,012

969
926
872

845
818
778
752
726

687
674
674
648
624

Oct.

588
588
616
616

866
1,136
1,230
1 93O,
1 IQfl

1,210
1 9^

1,250
i 9^fi
1,136

1,136
1,118
1,046
1,046

962

882
866
834
818

786

7W

756
802

588
Kft4

564
588
588

612

674
636
600

576
576
552
528
<VI7

484
484
495
495
473

495
540
624
588
576

517
484
484
484
462
429

Nov.

802
OrtO

802
7W

786

802
01 o

818

010

802
802
786
770
742

749
749

742
7W
749

705
685
678
fi79

666

657
647
635
609
580

408
408
397
418

451
429
315
315
305

305
279
253
227
224

221
220
219

.218
216

"215

215
214
212
210

208
207
204
202
199

Dec.

55ft
coo

50&
480
AKK

425
400
380
355
Q9Q

Q-IO

9QC

97Q

266
9Kft

263
974.
QQC

300
Olft

017

318
316
OfK>

288

97*>
9CK

238
91 A

185
155

195
190
185
180
175

169
163
161
160
159

158
158
157
156
156

155
154
155
156
156

157
159
160
165
168

171
175
179
187
190
193
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Daily discharge, in second-feet, of St. Mary River near Lethbridge, Alta., 1911-191*! 
Continued.

Day.

1917. 
1..............
2..............
3..............
4.......... ...
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22. .............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Jan.

193
1QC

1QQ

199
198
197

190
186
182
180
178

168
163
161
160
158
156
1 11

i <yi

155
156
157
158
161
1R4

Feb.

169

178
183
188
195
200
205
91 n
217
222
226
230
230
228
vn

* 91 1\

205
191
1 Q7

161
1W

150
IV?

160
170
183
188

Mar.

192
195
195
195

192
190
190
189
189
185
184
182
180
178
176
174
173
170
169
170
170
170
170
171

178
183
189
195
200

Apr.

211
250
360
475
590
700
820

2.035
2,315
2,950
1.460
1.280
1.040
970
o?n
905
905
892
866
866
866
840
780
828
804
768
756
720
732

May.

720
710
700
690
670
660
670
690
720
744
780
780
744

2.684
2,716
2,780

2,916
2,984
2 74Q

3,372
3,552
3,732
1 Old

4.099
4,284

4,469
4,654
4,839

June.

4,950
4,765
4,580
4,395
4,210
4,000
3,500
3 Q7O

3,750
4,250
4,750

5,750
5,500
5,250
5,000
4,750
4,750
4,800

5,100
5,000
4,800
4,600
4,400
4,255
4,025
3,914
3,768
3,624

July.

3,372
3,192
2,984

2,780
2,780
2,748
2,748
2,748
2,716
2,652
2,620
2,524
2,492
2,431
2,315
2,062
1,739
1,628
1,565
1,565
1,544
1,481
1,388
1,298
1,178
1,082
984
892
840
804

Aug.

732
670
593
530
482
458
458
458
458
466
458
458
458
458
458
474
482
160
159
170
225
220
208
212
212
192
204
216
212
250
250

Sept.

250
220
220
220
200
 200
200
180
180
180
178
172
168
168
168
167
169
180
225
245
255
250
245
240
240
240
245
250
245
245

Oct. Nov.

320
320
427
497

427
320
320
320
320
320
320
320
300
290
280
270
260
240
230
220
208
208
208
210
210
238
210
227
272
314

Dec.

278
194
220
200
190
180
160
150
145
145
145
148
160
190
210
222
235
245
252
258
260
258
255
250
240
238
235
234
250
290
450

NOTE. 1911: Shifting control Nov. 22-29 and Dec. 21-31.
1912: Stage-discharge relation affected by ice Jan. 1 to Mar. 26 and Nov. 20 to Pec. 31.
1913: Stage-discharge relation affected by ice Jan. 1 to Apr. 5 and Nov. 16 to Dec. 31; discharge Mar. 7-16 

interpolated. Shifting control Oct. 14 to Nov. 16.
1914: Stage-discharge relation affected by ice Jan. 1 to Mar. 18, Nov. 15-21, and Nov. 30 to Dec. 31.
1915: Stage-discharge relation affected by ice Jan. 1 to Mar. 20 and Nov. 21 to Dec. 31. Shifting control 

Aug. 12-23: May 1, discharge interpolated.
1916: Stage-discharge relation affected by ice Jan. 1 to Feb. 14 and Nov. 21 to Dec. 31. Shifting control 

Feb. 14-16 and Feb. 22 to Mar. 26. Discharge Feb. 17-20 and Nov. 12-13 estimated.
1917: Stage-discharge relation affected by ice Jan. 1 to Apr. 7 and discharge estimated for the following 

periods: Apr. 6, 7, June 1-7, 9-26, Aug. 13,14, Aug. 31 to Sept. 9, Sept. 30, Nov. 1-23, Dec. 3-11. Control 
shifting Nov. 1 to Dec. 2. No observations during October.

Monthly discharge of St. Mary River near Lethbridge, Alto,., 1911-1917. 
* [Drainage area, 1,394 square miles.]

Month.

1911.

The period. .................
1912.

March 1-26. .......................
April 4-30. ........................
May..............................

July..............................

October. . .........................

Discharge in second-feet.

Maximum.

578 
1,710 

325

245 
195 
240 

1,074 
2,738 
3,190 
3,470 
1,794 

512 
589 
648 
415

Minimum.

435 
295 
197

195 
153 
133 
898 

1,132 
1,626 
1,074 

460 
350 
302 
420 
150

Mean.

535 
730 
252

219 
176 
149 
956 

1,977 
2,074 
1,723 

782 
433 
479 
523 
271

Per 
square 
mile.

0.384 
.524 
.181
 

.157 

.126 

.107 

.686 
1.42 
1.48 
1.24 
.581 
.311 
.343 
.375 
.194

Run-off.

Depth in 
inches on 
drainage 

area.

0.27 
.58 
.21

1.06

.18 

.14 

.10 

.69 
1.64 
1.65 
1.43 
.65 
.35 
.40 
.42 
.22

7.87

Total in 
-acre-feet.

20,162 
43,438 
15,495

79,095

13,466 
10,124
7,682 

51,185 
121,564 
123,410 
105,943 
48,083 
25,765 
29,453 
31,121 
16,663

684,459
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Monthly discharge of St. Mary River near Leihbridge, Alta., 1911-1917 Continued.

Month.

1913.

May..............................

July.....!........................

1914.

July..............................

The year. ...................
1915.

April..............................

Julv. .............................

November ............... ...

The year. ...................
1916.

July..............................

November ................ ...

1917.

May..............................

July..............................

October a .........................

Discharge in second-feet.

Maximum.

140 
133 
353 

1,600 
5,450 
5,934 
3,558 
1,350 

588 
796 
490 
289

252 
230 
596 

1,469 
2,373 
2,055 
1,705 

668 
510 

1,630 
1,224 

370

235 
212 

1,990 
1,080 
2,926 
5,220 
5,724 
1,912 
1,764 
1,250 

818 
550

160
2,072 
1,700 

984 
3,310 
8,964 
7,475 
2,102 
1,385 

674 
451 
195

199 
230 
200 

2,950 
4,839 
5,750 
3,372 

732 
255

427 
450

Minimum.

62 
62 

107 
460 

1,025 
2,730 
1,110 

560 
160 
46 

296 
63

99 
56 

195 
388 

1,446 
1,378 

363 
154 
230 
460 
417 
130

150 
158 
138 
468 
990 

1,446 
1,100 

756 
658 
588 
580 
155

130 
152 
180 
805 
912 

3,008 
1,836 
1,026 

624 
429 
199 
154

155 
150 
169 
211 
660 

3,372 
804 
159 
167

208 
145

Mean.  

87.6 
108.0 
201.0 

1,224.0 
2,002.0 
4, 163. 0 
1,859.0 

942.0 
339.0 
447.0 
368.0 
197.0

191 
129 
336 
799 

1,851 
1,790 

992 
386 
318 

1,067 
889 
203

180 
186 
897 
705 

1,744 
2,744 
1,959 
1,054 

909 
934 
739 
326

153 
757 
 820 
862 

1,959 
5,208 
4,029 
1,403 
1,023 

546 
278 
168

176 
192 
183 
995 

2,358 
4,542 
2,064 

369 
212

285 
222

Per 
square 
mile.

0.063 
.077 
.144 
.878 

1.440 
2.990 
1.330 
.676 
.243 
.321 
.264 
.141

.136 

.092 

.239 

.560 
1.320 
1.270 
.706 
.274 
.226 
.759 
.632 
.144

.129 

.133 

.643 

.506 
1.250 
1.970 
1.410 
.756 
.652 
.670 
.530 
.234

M10 
.543 
.588 
.618 

1.400 
3.740 
2.890 
1.010 
.734 
.392 
.199 
.121

.126 

.138 

.131 

.714 
1.690 
3.250 
1.480 
.265 
.152

.204 

.159

Run-off.

Depth in 
inches on 
drainage 

area.

0.07 
.08 
.17 
.98 

1.66 
3.34 
1.53 
.78 
.27 
.37 
.29 
.16

9.70

.16 

.10 

.28 

.62 
1.52 
1.42 
.81 
.32 
.25 
.88 
.70 
.17

7.23

.149 

.138 

.741 

.564 
1.441 
2.198 
1.626 
.872 
.727 
.772 
.591 
.270

10.089

.13 

.59 

.68 

.69 
1.61 
4.17 
3.33 
1.16 
.82 
.45 
.22 
.14

13.99
.15' 

.14 

.15 

.80 
1.95 
3.63 
1.71 
.31 
.17

.23 

.18

9.42

Total in
acre-feet.

5,388 
5,998 

12,359 
72,838 

123,100 
247, 715 
114, 305 
57,921 
20,172 
27,485 
21,898 
12, 113

721,290

11,744 
7,164 

20,660 
46,889 

113,812 
106, 510 
60,996 
23,734 
18,922 
65,607 
52,899 
12,482

541, 419

11,068 
10, 330 
55, 154 
41,950 

107, 130 
163,280 
120,520 
64,581 
54,089 
57,429 
43,974 
20,045

749, 550

9,408 
43,543 
50,420 
51,293 

120, 425 
309,824 
247,674 
86,246 
60,858 
33, 572 
16,542 
10,330

1,040,135

10, 822 
10,663 
11,252 
59,207 

144,988 
270,268 
126,908 
22,689 
12,615

16,959 
13,650

700,021

« No records taken during October, 1917.
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Mean monthly discharge, in second-feet, of St. Mary River near Lethbridge, Alta.,
1911-1917.

Year.

1Q11

1912.-. .........
1913...........
1914...........
1915. ..........
1916...........
1917...........

Average, run 
off acre-feet 

Average run-ofi

Jan.

263; 
88 

191 
180 
153

; 176

175

10, 760 
persa

Feb.

212 
108 
129 
186
757 
192

284

14,982 
uarem

Mar.

ol34 
201 
336 
897 
820 
183

1 487

29,944 
ile....

Apr.

»949 
1,224 

799 
705 
862 
995

917 

54,565

May.

1,977 
2,002 
1,851 
1,744 
1,959 
2,358

1^982 

121, 868

June.

2,074 
4, 163 
1,790 
2,744 

' 5,208 
4,542

3,420 

203,504

July.

i,723,
: 1,859 

992 
1,959 
4,029- 
2,064

2,104 

I'29i 370'

Aug.

867 
942 
386 

1,054 
1,403 

369

838 

51,465

Sept.

433 
339 
318 
909 

1,023 
: 212

539 

32,073

Oct.

a635 
479 
532 

1,067 
934 
54tf

712 

43,779

Nov. i Bee.
i

730 215 
523 271 
538 197 
889 233 
739 326 
278 168 
285 222

569 2S7 

33-,858'l5,802

Total in 
aere-feet.

«76, 820 
593,327 
736,631 
542,074 
749,550 

1,040)338 
70£HOOf

726,988

741,970
522

  a, Incora plete; record not included in average.

Duration of flow (number of days in the year) of St. Mary River near Lethbridg-e, Alta.,
1911-1917.

Flow (second-feet).

8,000 ........................................
7,000........................................
6,000.......................................
5,000. .......................................
4,000. .......................................
3,000. .......................................
2,000. .......................................
1,900........ ................................
1,800........................................
1,700- ......................................
1,600........................................
1,500........................................
1,400. .......................................
1,300. .......................................1,200. ........................:..............
1,100.... ....................................
1,000........................................
900.........................................
800 ..........................................
700.......... ...............................
608, ........................................
500 .........................................
400 .........................................
Sflft. ........................................
200=.........................................
100s.........................................
50..........................................

1911

1

5
5
6

7
7
8-

70

34
41
58
79

1 80
80

1912

36
41
52
69
70

77
78
78
86
Qd:

106
120
134
141

178
230
253
299

358

1913

12
19
32
40
43
45
47
65
66
68
7^

102

137
138
150
157
176
189
223
261
328
365

1914

9
17
37
40
52
58
75
79
85
89

119
133

142
154
202
215
228
365

365

1915

*2
3

9
60
64
70' 77

* 82
87

100

138
167
199
227
OJ.O

257
269

310
365

1916

3
8

16
21
33
51
77
83
86
91
Oft

104
109

135

154
169
9fi9

214
OQQ

OAQ
261
266
290-
366.

1917

7
30
32
68
69
69
70
71
74
76
77
79
80
82
87
QQ

US
11Q

122
140

235
oqj.

334

Total.

a
8

16
Af>

85
124
239
313
353
388
437
Aaa

498
cqc

660
741
821

1,048
1,075
1 919"

1 A*t<*

1 779
2' 181
2,233

Aver 
age.

1
2
&

12
IS
34
45
50
55
62
67
71
76
86
94

106
117

149
154

206
' 9t(l

254
i 0;t*
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STATIONS ON TRIBUTARIES. 

SWIFTCTTRRENT CREEK AT MANY GLACIER, MONT.

LOCATION. In sec. 12, T. 35 N., R. 16 W., at outlet of McDermott Lake, at Many 
Glacier, in Glacier National Park, about 14 miles southwest of Babb, in Teton 
County. (See PL VI, A.)

DRAINAGE AREA. 31.4 square miles (measured on Glacier National Park topo 
graphic map).

RECORDS AVAILABLE. June 6, 1912, to December 31, 1917.
GAGE. Vertical staff on shore of lake about 75 feet from right end of outlet; prior to 

May 22, 1916, a staff gage on lake shore near left end of outlet.
DISCHARGE MEASUREMENTS. Made by wading at outlet of lake or below the falls; 

high-water measurements made from highway bridge above power house; section 
at bridge is very poor. From 1912 to 1914 high-water measurements were made 
from a cable at outlet of lake.

CHANNEL AND CONTROL. Limestone outcrop at outlet of lake; just below the control 
is a cataract. (See PI. VI, A.) Movement of a few small boulders scattered over 
the control is the only cause of change in rating curve.

EXTREMES OF DISCHARGE. Maximum stage recorded, 4.75 feet June 17, 1916 (dis 
charge, 1,530 second^f eet); minimum discharge recorded, 8.7 second-feet April 1, 
1913, by current meter measurement. The gage read 1.30 feet, but the stage- 
discharge relation was affected by ice.

ICE. Stage-discharge relation very little affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent except during an occasional period 

of high water when gravel and small boulders may lodge on control. Daily 
discharge ascertained 'by applying mean daily -gage height to rating table. 
Records considered good.

Discharge measurements of Swiftcurrent Creek at Many Glacier, Mont., 1912-1917.

Datp.

1912.

Aug. 8
Dec. 15

1913.
Apr. 1
June 26
July 30
Aug. 22

1914.
May 22

Made by  

W. A. Lamb...........
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

W. A. Lamb...........

Gage 
height.

Feet. 
2.53
2.06
1.39

1 30
2.93
2.39
2.13

2.8

Dis 
charge.

Sec.-ft. 
280
117
26

8.7
456
227
122

381

Date.

1915. 
July 17
Aug. 11

1916. 
Apr. 24

25
July 17
Aug. 17

1917. 
Apr. 14

Made by 

W. A. Lamb. ..........
A. H. Tuttle...........
.....do..................
W. A. Lamb...........
.....do..................

.....do..................

Gage 
height.

Feet. 
2.06
2.14

1.59
3.20
3.30
2.85
2.19

1.48

Dis 
charge.

Sec.-ft. 
141
160

57
597
725
534
180

19.6

NOTE. Dec. 15,1912, ice at gage and along banks. Apr. 1,1913, and Apr. 14,1917, stage-discharge relation 
affected by ice.



PLATE VI.

A. GAGING STATION ON SWIFTCURRENT CREEK AT OUTLET OF McDERMOTT LAKE,
MANY GLACIER, MONT.

B. GAGING STATION BELOW SHERBURNE DAM ON SWIFTCURRENT CREEK, MONT.
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Daily discharge, in second-feet, of Swiftcurrent Creek at Many Glacier, Mont., 1912-1917.

Day.

1912. 
1...........
2...........

4...........

6...........

g
9...........
10...........

11...........

13...........
14...........
15...........

June.

280 
266 
364 
485 
554

485 
706 
554

454

July.

364 
312 
312 
266 
266

266 
225 
225 
225 
225

225 
225 
188 
188 
188

Aug.

155 
155 
127 
127 
127

127 
127 
127 
127 
127

127 
127 
127 
127 
127

Sept.

103 
103 
103 
103

103 
103 
103 
103 
103

103 
103

103
84

Day.

1913. 
I................................

3...............................
4................................
5................................

6...............................
7...............................
8................................
9................................
10...............................

11...............................
12...............................
13...............................
14...............................
15...............................

16...............................

18...............................
19...............................
20...............................

21...............................
221. ..............................
23...............................
24...............................
25...............................

26. ..............................
27...............................
28...............................
29...............................
30...............................
31...............................

Day.

1914. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........
10...........

Apr.

84 
84 
84 
84 
84

84 
, 84 

84 
84 
103

May.

186 
178 
200 
250 
200

220 
250 
275 
300 
325

 Tune

445

59C 
680 
665

500 
378 
288 
22.5
188

Oct.

68 
68 
68 
68 
68

68 
68 
68
84 
84

68 
68 
68 
68 
68

May.

  84 
103 
188 
188 
246

225 
309 
424 
544 
643

874 
1,010 
1,150 

901
848 
874

Nov.

68 
68 
68 
68 
68

68 
68 
68

June.

796 
822 
744 
744 
770

744 
744 
796 
744 
744

796 
744 
744 
744 
718

718 
668 
668 
593 
668

618 
568 
520 
496 
472

472 
520 
770 
744 
718

Day.

11 
12 
13 
14
15

16 
17 
18 
19 
20

1914.

Api

. 10 
10 
12 
12 
12

12 
12 
12 
15 
15,

Day. June

1912.

17.......... 312

[9.......... 364
20.......... 422

21.......... 422
22. ......... 485
23.......... 485
24.......... 628
25.......... 485

26.......... 422
27.......... 364
28.......... 312
29.......... 312
30.......... 422
91

July.

668 
618 
520 
496 
472

-. May.

3 355 
3 382 
7 324 
7 364 
7 418

7 475 
7 530 
7 580 
5 490 
5 445

1

Aug.

206 
206 
206 
206 
206

216 
225 
236 
246 
226

206 
216 
225 
225 
225

216 
206 
197 
188 
172

155 
155 
155 
155 
155

155 
155 
155 
155 
150 
146

June.

188 
172 
181 
319 
400

400 
445 
445 
490 
540

. July.

188 
188 
188 
188 
266

364 
312
266 
225 
188

188 
188 
188 
188 
155 

. 155

Sept.

141 
141
141 
141 
141

141 
138 
135 
132 
128

125 
123 
119 
117 
115

115 
115 
115
104 
94

94 
94 
98 
103 
90

76 
76 
76 
76 
76

Aug.

127 
127 
127 
127 
127

127 
127 
127 
127 
127

127 
127 
127 
103 
103 
103

Sept.

84 
84 
84 
84 
84

68 
68 
68 
68 
68

68 
68 
68 
68 
68

Oct.

76 
76 
76 
76 
80

84 
89 
94 
94 
94

94 
104 
115 
115 
115

115 
121 
127 
110 
94

104 
115 
115 
115 
115

94 
91
87

76

Day.

1914.

22............

24............

27............
OQ

9Q

30............
31............

Oct.

68 
68 
68 
68 
68

68 
68 
68 
68 
68

. 68 
68 
68 
68 
68 
68

Nov.

76 
76 
85 
94 
91

87 
84 
78 
73 
68

62 
62 
62 
62 
62

67 
71 
76 
76 
76

76 
73 
71 
68 
66

64 
62 
62 
62 
62

Apr.

155 
155

188

206 
225 
225 
188 
188

Nov.

Dec.

62 
62 
62 
62
62

62 
62 
64 
65 
66

68 
59 
50 
50 
50

50 
50 
50 
50 
50

50 
50
51 
52
54

55 
54 
52 
51 
50 
49

May.

436 
378 
391 
364 
540

540 
490 
378. 
378 
355 
391

June.

418

290 
225 
188

155 
238 
256 
335 
314
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Daily discharge, in second-feet, of Smftcumnt Creek at Many Glacier, Mont., 191%-19iy 
Continued.

Day.

1915. 
1-. ....... ........... .
2.....................
3.....................

5.....................

6.....................
7.....................
8.....................
9.....................

10.....................

11.....................
12.....................
13.....................
14.....................
15.....................

16.....................
17.....................
18.....................
19................... .
20 .....................

21 .....................
22. ....................
23.....................
24.....................
25.....................

26.....................
27. ....................
28.....................
29.....................
30.. ...................
31 .....................

1916. 
1. ....................
2.....................
3.....................
4. ....................
5.....................

6.....................
7.....................
8.....................
9.. ...................

10.....................

11.....................
12.......... ..........
13.....................
14.....................
15.....................

16.....................
17.....................
18.....................
I&. ....................
20.....................

21 .....................
22.....................
23 .....................
24 .....................
25.....................

2ft.....................
27.....................
28.....................
29.....................
30.....................
31.....................

Feb.

38
38
56

53
48
45
39
41

41
39
41
38

Mar.

44
42
40
39
38

" 39

42

42

42
50
65
70
74

67
67
53
56
59

70
79
73
71
59

59
50
52
53
47
47

Apr.

314

268
268
222
222

43
41
41
40
37

38
38
39
42
48

53
59
60
59
70

70
76
70
65
70

60
59
54
53
54

70
141
292
460
185

May.

314
406
550
406"406

454
550
600
406
268

222
222
268
3J4
314

360
314
268
268
268

268
268
183
183
183

222
183
202
291
314
245

159
141
178
251

June.

222
314
360
406
464

324
360
314
277
314

245
231
183
277
291

360
397
454
351
360

360
360
314
360
337

478
502
383
430
360

220
188
204
535
660

585
460
485
560
770

610
535

  510
560
825

1,220
1,520
1,040
1,340
1^280

1,400
880
660
610
715

770
770
990
990
880

July.

406
360
268
291
268

291
351
314
277
314

277
231
183
191
151

151
157
143
151
138

167
191
202
202
183

177
177
195191'

161
177

715
770
770
935
825

715
660
660
715
715

715
688
715
660
535

510
485
460
485
386

362
338
315
292
269

260
251
242
233
212
201

Aug.

177
177
183
183
151

167
177
167
183
151

167
157
138
167
148

151
151
138
151
138

151
151
138
141
148

135
141
143
125
114
125

212
212
208
204
193

178
172
178
292
315

242
201
185
193
204

197
197
238
260
208

182
168
193
216
216

224
208
185
178
178
168

Sept.

125
138
245
222
173

167
146
114
116

95

99
92
76
84
76

99
138
161
202
161

146
125
105
112

94

95
94
84
94
84

159
159
208
560
688

660
560
510
410
185

138
155
149
133
116

112
97
97
94
99

95
92
82
79
79

82
81
79
76
73

Oct.

92
141
224
208
182

185
141
125
112
110

112
110
107
112
112

103
101
99

101
92

82
88
90
84
88

95
107
107
121
125
121

70
67
67
63
62

60
60
60
59
58

58
55
55
53
53

54
58
62
63
60

56
55
56
58
60

62
63
63
64
65
65

Nov.

125
110
110
107
116

116
110
103
99
90

90
81
73
73
68

73
73
65
65
65

63
59
63
65
59

53
52
51
50
50

63
67
68
70
73

71
70
68
71
68

65
63
62
60
60

60
58
55
55
53

54
54
53
53
53

54
53
54
56
58

Dec.

55
54
55
55
54

53
53
52
52
48

47
46
46
45
44

44
44
42
42
40

48
40
41
40
36

35
37
39
42
44
49
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Daily discharge, in second-feet, ofSwiftcurrmt Creek at Many Glacier, Mont., 1912-1917  
Continued.

Day.

1917. 
1.....................
2................. ...
3.....................
4.....................
5. ....................

6.....................
7................... .
8.....................
9.................

10................. .

11.....................
12.....................
13.....................
14.....................
15......................

16.....................
17.....................
18.....................
19.....................
20.....................

21 .....................
22.....................
23.....................
24.....................
25.....................

26.....................
27.....................
28.....................
29.....................
30.....................
31 .....................

Feb. Mar. Apr.

9fl

26

32
QQ

47
48
48

50
51
51
52
53

53
14
55
53
50

May.

48
47
48
45
46

47
55
76
97

133

228
315

580
908

610
Aftfl

400
362
343

348
400
485
575

585
575
10 1

570
450
362

June.

292
470
445
410
415

485
580
759

1,160
1,020

610
510
386
4^1

470

825

630
715
676

615
635
570
471

671

676
655
101

575
515

July.

525
545
570
570
545

555
565
520
525
525

530
460
450
386
376

Q.79
001

079

391
391

343
OOQ

292
274

260
220
919

201
193
172

Aug.

152
149
144
133
128

128
138
128
128
133

125
138
1 J.Q

159
11Q

110

165
168
172
175

172
168
tea
1 1*>

141

iqq
IQfl

125
ioe

121
116

Sept.

112
112
107
101
94

86
73
78
84
81

84
90
84
86
00

97
107

101
Qc

95
QK
QK

107

103

on
QO

97
07
Qo

Oct.

70
67
67
63
62

60
60
60
59
58

58
55
55
53
53

54
18

62
63
60

56
55
56
58
60

62
63
63
64
65
65

JTov.

63
67
68
70
73

71
70
68
71
68

65
63
62
60
60

60
58
55
55
53

54
54
CO

CO

53

54
 a
14

56
58

Dec.

55
54
55
55
54

53
53
52
52
48

4?
46
46
41

44

44
44

42
40

An

40
41
40
36
oe

^7
QQ

42
44
40

NOTE. 1913: Discharge July 6-31 estimated at 270 second-feet.
1914: Discharge estimated Apr. 1-4, May 1-11, and June 27-30.
1915: Discharge estimated Nov. 27-30.
1916: Discharge estimated Mar. 1-4 and June 1-3. No gage readings May 5 to June 3.
1917: Discharge estimated Apr. 1-13.
All estimates made by comparison with records of flow of Swiftcurrent Creek at Sherburne Lake.

Monthly discharge of Swiftcurrent Creek at Many Glacier, Mont., 1912-1917. 
[Drainage area, 31.4 square miles.]

Month.

1912. 
Jun e 6-30. .........................
July...............................

November 1-8. ....................

The period..................

1913. 
May 6-31...... ....................

July...............................

December. ........................

The period. . ................

Discharge in second-feet .

Maximum.

706 
364 
155 
103 
84 
68

1,150 
822

246 
141 
127 
94
68

Minimum.

266 
155 
103 
68 
68 
68

84 
472

146 
76 
76 
62 

. 49

Mean.

431 
230 
126 
87.5 
69.0 
68.0

538 
687 
316 
192 
113 , 
97.6 
71.8 
55.6

Per 
square 
mile.

13.7 
7.32 
4.01 
2.79 
2.20 
2.17

17.1 
21.9 
10.1 
6.11 
3.60 
3.11 
2.29 
1.77

Run-off.

Depth in 
inches on 
drainage 

area.

12.75 
8.44 
4.62 
3.11 
2.54 
.65

10.18 
24.43 
11.64 
7.04 
4.02 
3.58 
2.56 
2.04

Total in 
acre-feet.

21,400 
14,100 
7,750 
5,210 
4,240 
1,080

53,800

17,100 
40,900 
19,400 
11,800 
6,720 
6,000 
4,270 
3,428

109,610



76 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1B96-191'7.  

Monthly discharge of Swiftcurrent Creek at Many Glacier, Mont., 1912-1917 Continued.

Month.

1914.

1915. 
April 25-30. .......................

October. ..........................

1916.

April..............................
May 1-4. ..........................

July...............................

The period ..................

1917. 
April 14-30........................
May...............................

Discharge in second-feet.

Maximum.

225 
580 
680

314 
600 
502 
406 
183 
245 
224 
125

56 
79 

460 
251 

1,520 
935 
315 

' 688 
70 
73 
55

55 
908 

1,160 
570 
175 
112 
133 
62 

147

Minimum.

84 
178 
155

183 
183 
183 
138 
114 
76 
82 
50

38 
38 
37 

141 
188 
201 
168 
73 
53 
53 
35

20 
45 

292 
172 
116 
73 
56 
52 
52.

Mean.

133 
368 
360

246 
314 
346 
224 
153 
125 
119 
79.2

43.1 
53.9 
83.1 

182 
759 
519 
207 
204 
60.1 
60.7 
45.3

46 
346 
613 
402 
144 
94.4 
81.2 
55.7 
70.4

1

Per
square 
mile.

4.24 
11.7 
11.5

7.83 
10.0 
11.0 
7.13 
4.87 
3.98 
3.79 
2.52

1.37 
1.72 
2.65 
5.80 

24.2 
16.5 
6.59 
6.50 
1.91 
1.93 
1.44

1.46 
11.0 
19.5 
12.8 
4.59 
3.01 
2.59 
1.77 
2.24

Run-off.

Depth in 
inches on 
drainage 

area.

4.73 
13.49 
12.83

1.75 
11.53 
12.27 
8.22 
5.62 
4.44 
4.37 
2.81

.61 
1.98 
2.96 
.86 

27.0 
19.0 
7.60 
7.25 
2.20 
2.16 
1.66

.92 
12.68 
21.76 
14.76 

' 5.29 
3.36 
2.99 
1.98 
2.58

Total in 
acre-feet.

7,910 
22,600 
21,400

51, 910

2,930 
19,300 
20,600 
13,800 
9,410 
7.440 
?; 320 
4,710

85,510

1,030 
3,310 
4,940 
1,440 

45,200 
31,900 
12,700 
12, 100 
3,700 
3,610 
2,790

123,000

1,550 
21, 300 
36,500 
24,700 
8,850 
5,620 
4,990 
3,310 
4,330

111,000

Mean monthly discharge, in second-feet, of Swiftcurrent Creek at Many Glacier, Mont.,
1912-1917.

Year.

1912...............
1913...............
1914...............
1915...............
1916............... 
1917...............

Feb.

«43. 1

Mar.

53.9

Apr.

<*246
83.1

May.

c538
OfiO

314
/182 

346

June.

a431
687
360
346
759 
613

522
759
346

July.

230
316

224
519 
402

338
316
519
224

Aug.

126
192

153
207 
144

164
153
207
126

Sept.

87.5
113

125
204 
94.4

125
113
204
87.5

Oct.

69.0
97.6

119
60.1 
81.2

85.4
81.2

119
60.1

Nov.

668.0
71.8

79.2
60.7 
55.7

Dec.

55.6

45.3 
70.4

Total 
in acre- 
feet.

53,800
110,000
51,900
85, 500

123,000 
111,000

a June 6-30. c May 16-31. « Feb. 18-29. a Apr. 14-30. 
i 6 Nov. 1-8. d Apr. 25-30. / May 1-4.

NOTE. Average not computed if the monthly mean was not available for five years of more. Means 
for periods of 16 days or over assumed mean for the month. Means for less than 16 days not included when 
computing average and median values. The totals in acre-feet were not averaged because the records 
covered different periods in different years. The medians given were_ obtained by arranging the monthly 
means in their order of magnitude and taking the middle mean, or, if the number was even, the average 
of the two middle means. By using daily discharge a somewhat lower median discharge would be 
obtained.
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SWIFTCTTRREBTT CREEK BELOW SHERBTTRNE LAKE DAM, MONT.,

LOCATION. In sec. 35, T. 36 N., R. 15 W., near outlet of Lower Sherburne Lake, in 
Teton County. (See PI. VI, B.)

DRAINAGE AREA. 64 square miles (measured on topographic map of Glacier National 
Park.)

RECORDS AVAILABLE. July 1, 1912, to December 31, 1917.
GAGE. Staff gage on left bank about 300 feet below the spillway of Sherburne Lake 

dam; read by employees of the United States Reclamation Service. From July 1 
1912, to November 9, 1914, a vertical staff gage was maintained on the left bank 
near the outlet of the lake, and at a datum different from that of the present gage.

DISCHARGE MEASUREMENTS. Made by wading or from cable 50 feet below gage.
CHANNEL AND CONTROL. An outcropping limestone ledge, somewhat broken and 

irregular, forms the control, and is subject to small changes. A landslide caused 
by the building of the dam has forced out the left bank a foot or so into the river 
channel.

EXTREMES OF DISCHARGE. Maximum stage recorded, 7.85 feet June 17, 1916 (dis 
charge, 2,280 second-feet); minimum stage, no flow December 22-28, 1917, owing 
to storage in reservoir above.

ICE. Stage-discharge relation not seriously affected by ice.
DIVERSIONS. None.
REGULATION. The natural flow of the stream was affected from 1915-1917, by placing 

and removing flashboards on the temporary dam built at the outlet of the lake in 
connection with the construction of the Sherburne Lake storage dam.

ACCURACY. Stage-discharge relation not permanent, owing to small movements of 
the gravel at the control during high water. A landslide, first noticed in 1917, has 
changed the control. Discharge measurements indicate the time and amount of 
the effect on the rating curve. Flow partly regulated by operation of gates. 
Records good.

Discharge measurements of Swiftcurrent Creek below Sherburne Lake dam, Mont., 1912-

Date.

1912. 
July 1
Aug. 15

Dec. 15 

1913.

July 30

1914.
Mar. 14
May 21
July 19
Sept. 9 
Nov. 7
Dec. 16

1915.
Apr. 23
May 25
June 21
July 18

Made by 

R. R. Randell . . .......

.....do..................

.....do..................

R. R. Randell.... ......
W. A. Lamb. ..........
.....do..................
.....do.................

W. A. Lamb.. .........
.....do.................
.....do..................
.....do.................. 
.....do..................

W. A. Lamb...........
.....do..................
.....do..................

Gage 
height.

Feet. 
4.42
3.10
2.7
2.53

6.38
5.06
3.98
2.73

1.06
4.95
3.70
3.45
6.50
2.45

3.21
2.98
3.60
2.65

Dis 
charge.

See.-ft. 
453
151
103
47

1,180

340
99

40
565
276
135 
503

47

387
298
461
221

Date.

1915. 
Aug. 11
Oct. 4
Nov. 22

1916. 
Jan. 24
Mar. 7

May 22

July 17
Aug. 17
Sept. 16
Nov. 22

1917. 
Apr. 13
May 17

30
July 20
Aug. 17
Sept. 13

Made by 

W. A. Lamb...........
.....do..................

.....do..................

.....do..................

A. H.Tuttle. ..........
W. A. Lamb...........
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.64
3.10
1.60

1.20
1.22
.49

3.77
5.00
3.97
2.68
2.08
1.46

1.28
5.25
5.20
4.39
3.96
2.30
1.82

Dis 
charge.

Sec.-ft. 
222
309

71

32.6
37.6
3.8
384
771
584
252
132
58

50
970
914
636
515
154
85

NOTE. 1912: Sept. 18, gage height aflected by wave action. Dec. 15, stage-discharge relation affected by 
ice.

1914: Sept. 9, stage-discharge relation affected by obstruction of channel due to excavation for Sherburne 
Lake dam. Nov. 7, gage height refers to old gage, and is aflected by backwater from Sherburne Lake dam. 
Gage heights of subsequent measurements refer to new staff gage below the dam.

1916; May 22 and June 9, stage-discharg<j relation affected by drift on control.
1917: Stage-discharge relation affected by gradual slipping of right bank, which moved out about a foot 

into the stream.
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Daily discharge, in second-feet, of Swiftcurrent Creek below Sherburne Lake dam, Mont.,
1912-1917.

'Day.

1912. 
1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........

Day.

1913. 
1.. .........
2...........
3...........
4...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

1C...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26..........
27...........
28...........
29..........
30..........
31..........

Ju

4
4
4
3
3

3
0

3
3
V

3
3
3
3
3

ty.

»9
19
17
i3
i3

i3
W
12
12
10

12
>3
>3
16
*8

J

Auj

26
25
25
2fi
26

2?
19
18
17
17

17
16
15
15
15

an.

> 

B

4
fi
B

2
2
1
4
4

4
fi
R
R

]

Sept.

120
138
138
138
132

126
126
126
144

174
174
166
174
151

?eb.

Oct.

80
77
72
74
75

77
78
76
77
77

76
75
73
fia
70

Mar.

Nov.

76
72
69
66
69

70
72
80

103

132
114
120
114
114 i

1

Apr.

Dee.

71
70
Aft
68
67

66
65
64
63
62

59
56
53
50
47

May.

166
138
120
114
103

103
103
103
103
166

254
302
315
302

9QO

243

212
192

212
278
604
779

1,010

1,310
1.550
1,850
1,700
1,500
1.450

Day

1912 
16.....
17.....
18.....
19.....
20.....

21.....
22.....
23.....
24.....
OK

26.....
27.....
28.....
29.....
30.....
31.....

June.

1,500
1,450
1,360
1,310
1,270

1,220
1,180
1,160
1,140
1,100

1,030
1,010

983
9 r-7

930
910
SQ1

891
891

878

853
853
853

975
1,100
1,220
1,200
1,180

July

1,14
1.09*

53
50i
47

47
4fV
45
44
45

46.
47
46
44
43

41

38<
36
34

31
Wi
261
25
25

24
25
26(
29
32
32

J

1
1
)
<
*

t
i
:>
1

*
R
t
1
1

?,
1

f>
1

5
0
">
R
1

^
*
f>

R
2

uly.

3<lfl
290
254
212
315

478
571
571
672
571

449
380
340
315
302
278

Au

31
3
3
3
3

;v
3
3
3
3

3
3
3
3
3

3
3
3
2<
2

2
1
1
1
1

1
1
1
1
1
1

A

1
1
1
1
1

1

1
1
1

1
1
1
1
1

;-

5
9

>4
W
M

to
S3
ifi
M
53

16
10
JO
to
to
to
28
5

W
ifi

20
12
79
S6
i3

*1
18
VI
vt
51
SI

ttg.

58
66
66
51
38

38
44
58
66
66

66
51
38
26
26
98

Se

1
1
1
1
1

1
1
1

1

Sej

13
11
j
S

If

If
fl
fl
«
?

8
P
8
f
f>

pt.

51
51
51
51
51

51
48
44
41
38

36
34
32
29
26

M2
98
93
89
84

86
88
90
91
93

88
84
84
84
84

t.

2
4
3
3
«

«
3
3
K
4

4

4
4
0

C

Oct

7
8

13<
13f
1#

14
13
14
12(
11

9
8?
9r

10;9'
8?

>ct.

84
84
84
84
84

84
84
84
87
90

<M
130
166
194
222

198
175
151
127
m

100
QO

118
138
166

194
222
202
183
160
138

«
)
?
i

t
3
t
>
t

i
?
?
I
I
?

1

Nov.

103
88
80
84

103

126
114
93
83
98

88
78
76
72
70

'Jov.

128
118
108
96
84.

96
108
120
106
93

88
84
89
93
98

100
103
94
84
87

90
93
85
77
76

74
71
69
66
64

Dec.

Dec.

61
61
61
63
64

66
65
64
62
61

61
61
62
64
62

61
61
61
61
61

61
61
61
61
61

61
61
61
61
61
61
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Daily discharge, in second-feetf of Swifteurrent Creek below Sherburne Lake d&m, M<mt. t
-19n- Continued.

Day.

1914. 
1.. ............
2.. ............

4
5..............

6..............

8..............
9..............

10..............

11..............
13..............
t^
14..............
15..............

16..............
17..............
18. .............
t9.. ............
20..............

a..............
22..............
23..............
24. .............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1915. 
1.. ............
2..............
3..............

5..............

6..............
7..............
8. .............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
32..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jao. Feb. Mar. Apr.

222
222
353

366
340
315
340
340

290
278
278
232
202

300
242

242
210
210
231
276

May.

232
. 222

707
853
638

449
340
278
380
638

638
508
508
171

707

853
930
891
77Q
74S

638
571
571
604
853

891
707
539
47&
407
449

420
556
656
588
464

361
300
364
556
732

773
656
588
525

392
351
325
288
242

220
210
200
231
3<#

300
351
325
378
231
140

Jane.

571
779

1,010
1,090

970

707
47ft

393
328
222

222
222
266
672
fi79

£71

find
707
707
638

604
571
315
290
243

266
340
366
478:
449

325
378
300
325
392

464
494
464
464
406

231
351
325
338
378

525
621
588
556

494
406
378
406
621

773
693
621
588

July.

435
407
340
315
638

672
571
508
449
QQO

393
366
366
Oflfi

^fift

353
315
9Qfl

266

94Q
243
222
212
2£>2

183
183
174
174
174
9<U

525
525
4Q4

464
392

378
392
435
435
435

378
325
210
231
231

210
231
210
200
210

231
253
253
264
264

253
253
276
288
276

t 264

Aug.

183
183
183
174
174

183
183
183
174
166

151
144
138
138
138

138

212
166

13&
138
151
222
183

13&
138
132
132
132

264
253
253

253

231
231
231
231
231

210
210
210
210
220

210
91 n
190
190
190

190
190
190
190
155

140
155
155
148
148
140

Sept.

126
126
126
120
120

114
120
138
138
132

132
126

155
IfU
231
325
288

231
148
155
155
164

155
140
140
140
101

90

276
312
276

200
155

155 tin

140
126
10s
126
ttQ111

Oct.

106
230
349
403
303

166
201
201
183
183

183
120
106
120
142

174
isa
120
120
m
120
ia&
120
142
128

120
183
281
113
166
210

Nov.

288
288

288
288
276
276
276

276

150
158
158
158
150

166
166
150
142
135

135
120
113
142
138

134
T^n
126
123
120

106
87
93
93

135

166
ins

81

70
70

Bee.

60
60
65
65
65

65
65
63
65
65

65
60
«0
60
60

.......
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Daily discharge, in second-feet, of Swiftcurrent Creek below Sherburne Lake dam, Mont.,
1912-1917 Continued.

Day.

1916. 
1... ...........
2..............
3..............
4..............
5..............
6..............
7..:...........
8..............
9..............
10..............
11 ..............
12..............
t3.. ............
14..............
15..............
16..............
17..............
IS..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

1917. 
1. .............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16. .............
17..............
IS..............
19..............
20..............
21..............
22..............
23..............
24..............

26..............
27..............
23..............
29..............
30..............
31 ..............

Jan.

18
14
15
15
19
19
18
18
18
18
19
21
21
22
24
24
22
20
20
20
18
18
18
18
19
19
19
25
24
25
22

Feb.

00

37
37
33
37
37
00

33
37

81
135
135
19fi

106
106
QQ

81
81
76
70
70

. 65

22
Ort

18
on
91

20
23
22

99
no

24

21

24

21
21
21

21
20
21

21
20

Mar.

65
60
55
50
41
41
38
41
55
65
106
135
201
183
166
150
150
135

142
201
192
183
166
1 f»fi

166
158
149

128
120
106

18
18
18
15

15
15
14
14
14-
14
15
13
10

13
10

13

12
15
15

18
16
1 ^

16
26
oe

28
28
29

Apr.

103
100
93
93
87
87
93

106
120
135
158
166
183
55
150

210
201
OKA

183
166
i f\n
106
4.0

4.5
66

403

30
OA

30
28
36
36
36
4^
AO

47
49
KQ

51
49
 51
51
49
48
48
49
55
60
62
65
66
fiQ

65
62
en
e7

May.

349
303
303
373
590
766

770
624
AAf)

362
104

91 9

ieu
177
186
001

01 C

362
387
338
293
OQQ

979

251
OKI

293
315

60
KA

27
6
8
12
40
97
420

394
526
646
712
818
930
QOA

892

782
71O

472
420
O7A

584
700

700
818

678

June.

293
251

4U
732

695
590
770
846
846

770
770
846
846

1,860
1,860
1,770
2,000
1,680
960
730
880

1 000
1^080
1,260
1 400
1,310

584
646
646
646
614
614

930
1,010

1,070
1,050
1,010
970
892
SQ9

970
1,010
1,010
1,010
1,010
1,010

970
QOA

QQ9

SQ9

678
614
646

July.

1,130
1,170
1,350
1,350
1,220
1,000
880
880
920
960
960

i 9fin

433
349
526
590

558
400

403
403
q^Q

325
qoe

QOC

one

260
260

  646
646
646

712
712

678
646
614
584

584

300

446

554

472

370

000

256
256

300
236
218

Aug.

260
270
270
230
220
230
220
220
281
349
349
303
260
230

230
230
303
303
281
281
250
230
230

270

240
230
220

202
173
145
93
69
73

159
236
202
187
145
145
145
145
145
159
159
159
173
187
202
202

187
173
159
159

105
105
112

Sept.

210
375
494
526
766
730
558
158
29
100
150
166
158
158
142
135
128
113
113
106
106
106
100
120
113
113
87
93
81
70

118
118
112
104
100
94
55
56
62
68
75
77
89
124
138
131
118
118
118
118
112
105
105
105
112
112
112
112
112
112

Oct.

65
65
65
70
76
58
56
56
56
56
56
56
58
48
56
46
42
46
56
76
106
9
7
7
9
12
18
34
70
54
60

108
113
117
114
123
170
187
170
134
105
108
104
105
99
65
49
54
71
60
83
55
59
57
59
58
57
57
58
55
130

1 194

Nov.

56
65
65
76
70
70
81
70
81
76
58
51
54
60

210
349
281
166
113
81
66
64
51
42
42
42
38
36
32
34

246
193
202
180
142
176
180
148
134
124
118
92
82
76
70
57
54
49
38
46
43
44
38
40
43
48
51
55
62
53

Dec.

30
34
38

. 39
42
45
45
43
39
38
35
33
32
32
30
29

I ' 27
27
27
29
29
29
28
27
26
26
25
24
24
21
21

64
66
56
56
57
66
66
55
64
55
65
56
56
56
32
10
42
93
93
95
98

1
1
3

NOTE. 1912: Dec. 2-15, stage-discharge relation affected by ice; discharge estimated.
1914: Sept. 13-30, discharge estimated 125 second-feet per day.
1915: Nov. 15-19, stage-discharge relation affected by ice on control; discharge interpolated. RiseNov.25 

due to removal of flashboards on dam. Dec. 15 gage frozen in. See also footnote to monthly discharge 
tables.

The following are observer's notes relating to flashboards on a temporary dam above the gage.
1915. 1916.

May 30. Put in flashboards. 
June 11. Notes simply "flashboards.' 
Aug. 25. Put in flashboards. N 
Sept.15. Put in flashboards. N

18. Removed flashboards.
21. One flashboard in. 

Nov. 14. Flashboards removed.
25. Plashboards removed. 

1916. 
Apr. 14. Board put on dam.

Apr. 24. Water shut off by board on dam.
28. Boards taken off in p. m. 

May 12. Boards put on dam a.m.; removed p.m. 
Sept. 8. Boards put on dam.
Oct. 21. FlashboardsremovedaJn.andreplacedp.m. 
Nov. 15. Flashboards removed p. m.

1917.
May; 3. Flashboards put on dam. 

8. Flashboard removed.
12. More flashboards removed.
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Monthly discharge of Swiftcurrent Creek below Sherburne Lake dam, Mont., 1912-1917.
[Drainage area, 64 square miles.]

Month.

1912. 
July..............................

October. ..........................

The .period ..................
1913. 

May..............................

July..............................

September. .......................
October. .......................

The period. . ................
1914. 

April 18-30...... ..................
May..............................

July..............................

September. .......................

The period. .................
1915. 

April 24-30..................... .

July..............................

The period ..................
1916.

May..............................

July..............................

The period. .................
1917.

May..............................

July..............................

December. ........................

Discharge in second-feet.

V aximum.

672 
206 
174 
144 
132 

71

1,850 
1,500 
1,140 

366 
151 
222 
128 
66

366 
930 

1,090 
672 
222

300 
773 
816 
525 
264 
325 
403 
166 
65

135 
201 
403 
922 

2,250 
1,350 

349 
766 
106 
349 

45

25 
24 
29 
69 

930 
1,070 

712 
236 
138 
194 
246 

98

Minimum.

212 
98 
80 
69 
66 
47

103 
853 
243 
151 

84 
84 
64 
61

202
222 
222 
174 
132

210 
140 
231 
200 
140 

90 
106 

70 
60

33 
38 
4.0 

104 
251 
260 
220 
29 

7 
32 
21

14 
18 
12 
28 
6 

584 
218 
69 
55 
49 
38 

1

Mean.

374 
175 
120 
93.4 
91.9 
62.0

516 
1,070 

430 
274 
116 
133 
91.4 
61.7

291 
599 
525 
334 
162 
126

244 
402 
473 
316 
203 
173 
175 
127 
63.0

70.7 
120 
142 
360 

1,020 
687 
257 
210 
50 
85.6 
31.4

19.7 
21.4 
16.8 
49.2 

510 
863 
489 
155 
103 

90. 1 
96.1 
40.2

Per 
square 
mile.

5.84 
2.74 
1.88 
1.46 
1.44 
.969

8.06 
16.7 
6.72 
4.28 
1.81 
2.08 
1.43 
.966

4.55 
9.36 
8.20 
5.22 
2.53 
1.97

Run-off.

Depth in 
inches on 
drainage 

area.

6.73 
3.16 
2.10 
1.68 
1.61 
.54

9.29 
18.63 
7.75 
4.93 
2.02 
2.40 
1.60 
1.11

2.20 
10.79 
9.15 
6.02 
2.92 
2.20

i

Total in 
acre-feet.

23,000 
10,800 
7,140 
5,740 
5,470 
1,840

54,000

31,700 
63,700 
26,400 
16,800 
6,900 
8,180 
5,440 
3,790

163,000

7,500 
36,800 
31,200 
20,500 
9,960 
7,500

113,000

3,390 
24", 700 
28,100 
19,400 
12,500 
10,300 
10,800 
7,560 
1,870

119,000

3,370 
7,380 
8,450 

22,100 
60,700 
42,200 
15,800 
12,500 
3,070 
5,090 
1,930

183,000

1,210 
1, 190 
1,030 
2,930 

31,400 
51,400 
30, 100 
9,530 
6,130 
5,910 
5,720 
2,470

149,00

NOTE. Flow of stream partly controlled beginning with 1915 and "second-feet per square mile" and 
"run-off depth in inches" not computed. June 1-30, 1915, a total of 1,560 acre-feet of water was stored in 
Sherburne Lake by a temporary construction dam; 134 acre-feet was stored Aug. 25 to Sept. 18 and was 
released Sept. 18-20, 1915. Small quantities were stored at other times as shown by the footnote to the 
table of daily discharge, and the total flow Dec. 22-28,1917, was stored.

123678° 20  6
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Mean monthly discharge, in second-feet, of Swiftcurrent Creek below Sherburne Lake
dam, Mont., 1912-1917.

1912.. .............
1913...............
1Q14 *

1915.. ........ .....
1916.. .............
1917...............

Jan.

19.7

Feb.

«70.7
21.4

Mar.

120
16.8

Apr.

6291
c244

142
49.2

May.

sie
KQQ

402
360
510

477
510
599
360

June.

1,070
525
473

1,020
863

790
863

1,070
473

July.

374
430
334
316
687
489

438
402
687
316

Aug.

175
274
162
203
257
155

204
189
274
155

Sept.

120
116
126
173
210
103

141
123
210
103

Oct.

93.4
133

175
50
96.1

110
96.1

175
50

Nov.

91.9
91.4

i27
85.6
96.1

98.4
91.9

127
85,6

Dec.

o62.0
61.7

<*63.0
31.4
40.2

Total in 
acre- 
feet.

54,000
163,000
113,009
119,000
183,000
149,000

o Dec. 1-15. 6 Apr. 18-30. c Apr. 24-30. d Dec. 1-15. e Feb. 6-29.

NOTE . Average not computed if the monthly mean was not available for 5 years or more. The totals 
in acre-feet were not averaged because the records covered different periods in different years. The mediaa 
flow given was obtained by arranging the monthly means in their order of magnitude and taking the middle 
mean, or, if their number was even, the average of the two middle means. By using daily discharge a 
somewhat lower median discharge would be obtained.

SWIFTCURKENT CREEK NEAB BABE, MONT.

LOCATION. In sec. 28, T. 36 N., R. 14 W., near Babb, Mont.
DRAINAGE AREA. 101 square miles (at site of gage last used).
RECORDS AVAILABLE. April 8, 1902, to May 13, 1910.
GAGE. A wire gage about half a mile above mouth of creek used from April 8 until 

washed out by high water in June, 1902; it was replaced July 30,1902, at a point 
1,800 feet above the first site. Gage was again moved September 27, 1902, to a 
place 900 feet farther upstream, where it remained until destroyed by flood June 
5,1908. July 26, 1908, the gage was replaced 100 feet farther upstream.

DISCHARGE MEASUREMENTS. Made from a cable or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel and boulders. Control 

shifted at high stages.
EXTREMES OP DISCHARGE. Maximum stage recorded, 6.0 feet June 21,1909 (discharge, 

3,360 second-feet); minimum stage, 1.6 feet February 21-28,1906 (discharge, not 
computed).

ICE. Stage-discharge relation usually affected by ice during the winter months.
DIVERSIONS. None. 

: REGULATION. None.
' ACCURACY. Stage-discharge relation permanent except at high stages. Prior to 

September, 1907, observer not reliable. Records fair.
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Discharge measurements of Swiftcurrent Creek near Babb, Mont., 1902-1910.

Date.

1902.

9
July 30
Aug. 11

22

Sept. 22
29

Oct. 8
17
23
30

1903.

20
26

July 3
C)

i ft
25

8
15
22
27

Sept. 26
Oct. 3

10
17

1904.

June 8
July 12

Made by  

.....do..................

....:do... ...............

.....do..................

.....do...................
C. T. Prall.............

C rp Prall

.....do..................

.....do..................

C. T. Prall.............
.....do..................
.....do..................
.....do..................
.....do....... ...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. B. Freeman........
Robert Follansbee....

.....do..................

Gage 
height.

Feet. 
1.50
1.'50
2.50
2.40
2.22
1.94
1.85
2.05
2.00
1 Q9
1.70
1.68

' 2.87
5.40
4.75
4 OK

3 90
3 QC

3 CA

3.50
3.20
3.10
3.10
3.00
3.10
4.23
2.90
2.70
2.90

. J.\J

4.51
3.66

2.45
1.80

Dis 
charge.

Sec.-ft. 
67
68

418
338
254
170
113
163
156
139
101
98

430
2,473
1 546

1,030
964
745
718
500
411
407
358
413

1,266
348
262
368

1,290
730

201
36

Date.

1905.

May 29

July 18
20

Aug. 11

23
Nov. 17

1906.
Mar. 31
May 12 
Aug. 18 
Sept. 14

1907.
Mar. 21
May 14
June 6
July 3
Aug. 9
Sept. 6
Oct. 26

Apr. 18
July 26

28
Oct. 8

1909.
May 27
June 13
July 7
Sept. 14 

17
Oct. 13

1910.
Apr. 21

Made by  

H. M. Morse............
.....do..................
A.M. Grain.. ..........

.....do..................
H. M. Morse............

Freeman and Edson....

Morse and Hartman.... 
Richards and Hartman

W. S. Hanna..... ......
J. E. Stewart..... ......
J. B. Pierson. ........'..
.....do..................
.....do..................
Follansbee and Pierson.
L. R. Stockman........

A. F.Huch. ...........

.....do.................

.....do..................
A. F.Huch............

.....do..................

.....do..................
J. E. Stewart...........
.....do..................
W. A. Lamb...........

Gage 
height.

Feet. 
3.40
3.39
3.45
3.15
3.11
3.03
2.38
2.23
2.12

. Uo

2.73 
2.38

2.18
3.70
4.85
4.85
3.45
3.38
2.60

S CO

3 10

2.67

4.83
4.23
3.95
2.72
2.67 
2.76

3.75

Dis 
charge.

Sec.-ft. 
530
495
564
423
392
357
170
85
64

48
OU-l
233 
146

120
612

1,460
1,500

375
350
104

oc7

OKA
IQvl

QC Q

1,890
1,220

958
143

147

682

NOTE. May 12, 1906, meter out of order; result probably low. Mar. 21, 1907, ice along both banks. 

Daily discharge, in second-feet, of Swiftcurrent Creek near Babb, Mont., for 1902-1910.

Day.

1902. 
1. .............
2..............
3..............

5..............
6..............

9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19.-----........
20..............
21..............
22. .............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
SO..../.........
31..............

Jan. Feb. Mar. Apr.

65
65
65
65
65
65
65
67
67
67
67
67
58
58
67
78
78
78
78

108
156
190
301
301
156

156
1 sfi

156

May.

156
245
356
245
245
156
156
156
467
578
634
634
74 K

745
1,244
1,300
1 466
l'466

1,466
2 1SS

1 741
1^633

1,300

1,078
1 100

1 7QQ

1.966

June.

1,799
1,577
1,244

Qfi7

856
654
745
745
967

1,133
1,244
1,244
i **ftfl

856
800
800
745
689
689
coo

467
356
OyfK

245
Qfi7
QA7
Q1 1

Oil
onrt

July.

800
967

1,799
2,909
2,520
2,021
1,799
1,633
1.133

800
689
689
C7&

578
523
523
467
467
412
356
QEft

301
301

301
A.1 O
9CC

COO

523
412
412

Aug.

412
356
356
356
301
301
245
190
190
356
301
301

301
245
245
245
245

301
301
245

245
94 %

245
f)A C

245
245
245
190

Sept.

156
190
190

190
412
356
190
190
190
156

156
128
128
156
156
128

128
128

128

108
156
156
156
i c;fi
156

Oct.

128
128
128

108
128
128

128
128
128
 mo

ins
108
108
ins
92

O9

92
Q9

92
Q9

92
7S

7B

78
Q9

78

Nov.

78
78
67
67
67
67
67
67

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
58
58
CO

58
58
58

Dec.

58
58
58
58
58
58

108

128
O9

92
70

78
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Daily discharge, in second-feet, of Swiftcurrent Creek near Babb, Mont., 1902-1910 
Continued.

Day.

1903. 
1..............
2... ..........
3..............
4..............
5..............

6..............

8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31............

1904. 
1..
2.....
3............
4..............

6..............
7.............
8..............
9..........

10........... .

11.......... .
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19........... ..
20..............

21..............
22........ . ..
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar. Apr.

52
45
AK

45

AK

45
45
45
45

AR

40
40
4fi
40

45
45
45
52

58
Q9

108
156
OCA

285
OQK

325
285
250

60
60
60
60
70

70
90

136
162

1A9
91 Q

250
250
OCR

285
285
285
250
250

285
285
325
325

475
600
740
740
810

May.

250
285
91 Q

250
285

325
325
370
420
475

475
600
670
880
880

1.030
740
535
325
162

219
219
250
285
325

420
475
475
535
535

1,180

740
740
670
600
600

535
535
475
475
475

475
475
420
420
475

670
670
740
880
880

955
1,180
1,500
1,180
1,030

880
880
810
880
955

1,030

June.

1,915
2,210
2,540
2,360
2,360

2,450
2,630
2,630
2,630
2,020

2,020
2,020
2,020
2,020
2,020

2,020
1,420
1,745
1,830
1,660

1,420
1,340
1,340
1,180
1,180

1,260
1,260
1,745
1,915
1,340

1,120
1,030

948
866
950

1,210
1,350
1,350
1,210

851
851
719
719
719

785
950
950
950

1,080

950
950
950
851
719

653
528
528
588
588

July.

1,030
880
QCC

880
955

QCK

1,105
955
810
740

670
740
740

670

670
600
600
535
535

600
600
670
670

600
535
535
475
420

Q53
719
785
719
653

653
653
719
719
719

588
588
528

475
425
425
425
425

378
378
378
378
378

338
338
338
338
338
338

Aug.

475
420

420
370

370
370
420
420
475

420
. 420

420
420
370

370
325
370
370
370

370
325
325
325
370

370
420
370
370
370
370

338
338
338
338
338

338
338
338
338
304

304
304
304
304
276

276
276
276
250
338

338
338
304
304
276

226
200
200
200
200
226

Sept.

370
325
285
285
285

250
250
219
219
285

285
325
285
250
219

219
219
219
190
285

325
370
600
880

1,340

1,340
955
535
535
475

250
226
228
200
200

200
200
200
176
176

176
176
176
126
126

126
126
126
126
126

126
126
126
100
100

100
100
100
100
100

Oct.

420

325
325

  285
250
250
219
250

250
325
325
325
535

325
325
325
250
219

219
219
219
219
190

190
190
190
190
219
219

100
100
100
100
126

126
100
100
100
76

76
76
76
76
76

76
76
76
76
76

76
50
50
32
22

32
50
50
50
76
76

Nov.

ion
ion
162

190

190
1A9

162

600

740
740
475

370

325
285
285
219
190

162
136
162
162

162
136
112
112
112

50
50
32
32

22
22
22
22
22

22
22
22
22
32

32
32
32
25
38

63
113
113
113
88

88
38
25
25
19

Dec.

-lOfl

91 0
~- 190

1 fl*>

136
1R*>

91 Q
ion
tfiO

162

162

162
1fi*>

162

162
162
162
162

162
162
162
162
162

162
162
162

162
162

19
19
15
15
19

38
00

38
38
38

38
25
25
25
25

25
25
25
25
25

25
19
19
19
19

19
19
19
19
19
19
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Daily discharge, in second-feet, of Swiftcurrent Creek near Babb, Mont., 1902-1910 
Continued.

Day.

1905. 
1..............
2..............
3..............
4
b... ...........

6..............
7..............
8..............
g

10..............

11..............
12..............
13..............
14..............
15..............

16......... ...
17..............
18.......... . .
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1906. 
I........... ..
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11 ..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23 ..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar.

88
113
163
163
163

163
163
188
188
188

213
163
163
113
us

11?
63
63
63
63

63
63
63
63
63

63
63
63
63
38
38

. 16
16
16
16
22

22
32
32
32
32

30
30
30
30
30

30
30
30
30
30

30
30
30
30
30

32
44
44
44
60
60

Apr.

38
38
63
63
63

88
88
88

138

163
163
163
163
163

138
138
138
138
138

in
113
163
163
C.V7

686
557
400
355
qon

60
60
80
80

105

130
160
190
260
260

260
225
225
190
225

225
260
260
300
300

340
485
600
600
600

540
540
485
485
435

May.

300
300
260
260
260

225
225
260

O4A

435
385
385
385
385

340
340
431

435
485
<7OA

T^ft

730
665
540

540
540
540
540
540
540

<M1

385
385
435
4ai

485
xqrr

435
QCE
XQC

540
665
665
665
730

730
600
540
385
385

435

485

485

485
AQK

485
485
485
485

June.

800
950

1,025
1,255
1,255

1,255
1,255
1,175
1,175
1,100

1.025
875
875
800
730

665
800
485
485
435

540
485
485
485
485

485
485
485
540
540

485
485
600
875
800

665
600
600
600
665

800
875

1.025
875
730

600
600
540
540
485

485
485
485
485
485

540
540
540
600
600

July.

600
600
600
665
665

665
600
600
600
600

600
540
540
485
485

435
435
385
385
385

385
385
385
qoc

385
OQC

385
385
o/m

340
QJA

485
485
485
540

540

540

485

485
485
435
435
385

385
340
340
340
300
300'

300
260
260
260

260
225
225
225
225
225

Aug.

340
340
340
340
300

300
300
300
300
300

300
300
300
300
300

260
260
225
190
190

190
160
160
160
160

160
160
160
160
130
130

225
225
225
225
225

190
190
190
190
160

160
160
160
160
190

190
190
190
190
225

225
260
260
260
300

300
300
260
260
260
260

Sept.

130
130
130
130
105

105
105
105
105
105

105
105
130
105
105

105
105
105

80
60

60
44
44
44
60

60
105
105
130
130

260
260
225
225
225

225
190
190
190
225

225
190
160
130
130

130
105
105
105
80

80
80
80
80
80

105
105
105
105
130

Oct.

190
300
435
665
665

600
540
540
340
300

300
260
225
225
190

190
190
160
160
130

130
130
160
160
190

190
225
225
190
190
160

130
130
160
160
190

225
190
190
190
190

225
225
225
225
225

225
225
225
225
225

300
340
340
435
665

730
875
875
875.
730
600

Nov.

130
130
105
105
105

80
80
80
60
60

60
60

. 60
60
60

44
44
44
44
44

60
60
60
60
60

60
60
60
60

435
340
300
300
300

300
260
260
260
260

300
300
300
340
340

385
485
435
385
385

340
340
300
260
260

260
225
190
190
190

Dec.

190
160
130
130
105

105
105
105

60
60

44
44
44
44
44

44
44
44
44
32

32
22
22
22
22

16
16
16
16
16
16
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J)aily discharge, in second-feet, of Swittcwrent Creek near Babb, Mont., 1902-1910 
Continued.

Day.

1907. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9. .............

10. .............

11..............
12..............
13... ...........
14..............
15..............

16..............
17. .............
18. .............
19..............
20. .............

21..............
22. .............
23. .............
24..............
25. .............

26. .............
27..............
28..............
29..............
30. .............
31..............

1908. ' 

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12. .............
13..............
14..............
15. .............

16..............
17.-...---......
18. .............
19..............
20. .............

21..............
22. .............
23. .............
24. .............
25. .............

26..............
27..............
28. .............
29. .............
30. .............
31..............

Jan.

 

Feb. Mar. Apr.

90
90
90
106
90

90
106
166
144
166

190
244
244
244
244

244
216
216
190
216

190
190
166
190
166

166
166
190
166
166

39
39
39
39
OQ

^Q
on
3Q
65
65

65
107
149
196
242

300
OC7

415
648
880

735
590

657
690

590

590

655

May.

166
190
166
166
190

274
244
806
417
605

660
720
850
995
995

1,230
1,420
1,520
1,320
1,230

1,070
785
660
605
554

605
660
720
720
920

1,150

590
530
530
590
840

965
QflK

1,050
  965
880

922

922

945

880
768
655
655
655

655
655
728
800
861

922
861

880
1.220

June.

800
880
965

1,050
1,230

1,420
1,520
1,620
1,520
1,520

1,420
1,420
1,420
1,320
1,320

1,420
1,420
1,420
1,620
1,620

1,730
1,840
1,840
1,840
1,840

1,840
1,840
1,840
1,840
1,840

1,570

1,620

July.

1,320
1,320
1,320
1,230
1,230

1,230
1,230
1,230
1,140
1,140

1,140
1,050
1,050
1,050
1,050

965
965
880
880
800

725
655
655
590
590

530
530
470
470
415
415

580
580
600
600
720

730

620
620
640

640
640
620
720
640

730
620
620
570
560

500
450
450
450
430

4(V7
3^4
329
282

260

Aug.

415
415
415

  415
415

415
415
415
415
415

470
415
415
366
366

366
321
321
321
280

280
280
280
242
242

321
366
530
530
530
590

239
200
200
200

182
182
165
149
133

133
165
165
182
165

149
149
133

200

220
220
200
200
165

165
133
133
118

133

Sept.

470
470
470
415
415

366
366
366
321
321

321
366
366
366
366

366
366
366
415
415

415
366
415
415
415

415
366
366
366
366

133
118
104
104
104

104
118
118
133
133

133
133
133
118
104

104
118
133
149
133

133
133
133
133
118

104
104
104
80
80

Oct.

280
242
242
242
208

208
208
208
208
208

177
177
149
149
149

149
149
149
124
124

124
102
102
102
102

102
102
102
102
82
82

118
118
118
118
104

104
104
97
Q7
104

104
104
104
133
165

182
200
239
239
380

551
434
354
282
282

329
282
282
239

239

Nov.

82
82
82
82
82

82
82
82
65
65

65
65
51
51
51

51
51
51
51
51

51
51
51
51
51

51
51
51
51
51

165
165

' 165
133
133

118
118
118
104
104

* 80

70
61
61
61

80
70
70
70
88

80
70
70
61
61

61
61
61
61
61

Dec

51
51
51
51
39

39
39
39
39
39

39
51
51
51
51

51
51
51
29
29

29
29
29
29
39

39
39
39
39
3f
39
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Daily discharge, in second-feet, of Swiftcurrent Creek near Babb, Mont., 1902-1910 
Continued.

Day.

1909.

2..............

4..............

7..............
8. .............

10....... ......
11..............
12..............
1Q

14..............
15..............

17..............
18. .............
19. .............
20. .............
21..............
22. .............
23..............
24. .............
25. .............
26..............
27..............
28. .............
29. .............
30. .............
31..............

Da

19] 
1... ...........
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............

Jan.

y-

0.

Feb.

.......

.......

Mar.

Mar.

90
90
90

Apr.

85
90
95
105
101
98
95
95
95
95
95
95
95
95
95
95
96
97
99
100
110
103
105
109
113
118
148
178
265

Apr.

165
130
130
130
130
165
165
165
165
290
340
400
460
460
430

May.

464
518
518
518
595
595
518
445
445
378
318
218

240
218
332
445
445
635
595
765
900
900
948

1,090
1,240
1,890
1,890
1,890
1,780
1,780

May.

Kon
4ftn
370
340
370

' 460
470

1,030
1,140
1,030

840
710
630

June.

2,010
2,250
2,640
2,440
1,890
1,720
1,780
2,010
2,250
1,890
1,780
1,660
1.660
1,610
1,660
1 660
1,660
1,780
1,950
2,760
3,360
3,160
3,100
3,030
2,760
2,380
2,010
1,780
1,620

.......

16.....
17.....
18.....
19.....
20.....
21....
22....
23....
24....
25.....
26....
27....
28.....
29....
30....
31.....

July.

1,330
1,400
1,500
1,360
1,220
1,080
945
832
720
678
678
635
518
518
410
410
410
345
265
265
160
95
95
218
218
678
765
855

1,720
1,890
2,070

I

]

Aug.

1,780
1.560
1,040
995
700
500
460
430
415
400
375
350
350
350
350
340
340
330
330
320
320
310
300
290
280
270
260
250
250
250
250

>ay.

910.

Sept.

250
260
270
250
240
240
250
260
250
230
200
180
155
130
126
122
118
132
145
138
130
130
130
124
118
112
105
95
100
105

0 ct.

95
9?,
88
85
85
8?,
78
86
95
11?
130
138
145
13?,
118
118
105
95
95
95
85
95
85
85
85
85
85
78
78
85
8?

Mai

11
11
13
131
16,
?4(
29
34
291
29
?,4
20
?,0
16.
16
16

1

1
1
1
1

1")

1
I
^
i
i

sTov.

78
70
160
290
410
345
270
195
195
130
118
105
105
88
70
70
71
73
74
75
76
77
78

Apr.

370
370
370
460
670
750
630
520
520
670
890

i ; aso
1 aso
890
670

Dec.

May.

|

NOTE. 1902: No gage heights reported Apr. 1-7: discharge estimated.
1903: Stage discharge relation possibly, aflected by ice but open-channel rating curve used to determine 

discharge Jan. 1 to Mar. 31; affected by ice, discharge estimated, Dec. 11-31. Gage washed out June 8-16; 
discharge estimated.

1904: Stage-discharge relation aflected by ice Jan. 1-11, Jan. 20 to Apr. 4, and Dej. 22-31. Daily discharge 
June 1 to Dec. 31 recomputed.

1905: Stage-discharge relation aflected by ice Jan. 1 to Feb. 24 and Nov. 26 to Dec. 31. Daily discharge 
Jan. 1 to Apr. 30 recomputed. -~

1906: Stage-discharge relation affected by ice Jan. 1 to Feb. 20 and Mar. 11-25.
1907: Stage-discharge relation affected by ice Jan. 1 to Mar. 31. Originally published estimate of mean 

discharge for March revised in accordance with discharge measurement made Mar. 21, and measurements 
otSt. Mary River at dam site Mar. 20 and Mar. 30.

1908: Stage-discharge relation affected by ice Jan. l to Mar. SlandNov. 29 to Dec.31. Estimates of mean 
discharge for January, February, March, November, and December, 1908, have been revised in accordance 
with estimated discharge of St. Mary River above Swiftcurrent Creek. Gage washed out June 4 and new 
o*ne installed July 26 at different section; mean discharge for June and daily discharge Julv 1-25 estimated.

1909: No gage heights reported June 27 to July 7 and Aug. 5 to Sept. 13,1909; discharge estimated. There 
were also many single days and periods of two or three days for which gage heights were missing and 
discharge interpolated. Discharge for 1909, especially that for May, appears high when compared with the 
discharge of St. Mary River above Swiftcurrent Creek; both gages read by the same man; records at both 
stations somewhat doubtful.

1910: Stage-discharge relation affected by ice Jan. 1 to Mar. 12; discharge Mar. 1-12 estimated at 55 second- 
feet.

For full months in which the stage-discharge relation was affected by ice estimates appear in the tables 
of monthly discharge; for parts of months the daily discharge or the monthly mean discharge was estimated.
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Monthly discharge of Swiftcurrent Creek near Babb, Mont., 1902-1910.. 

[Drainage area, 101 square miles.]

Month.

1902.

July...............................

1903.

April..............................

June ..............................

1904.

July...............................

1905.

April..............................

July...............................

The year ....................

1906.

April..............................

July...............-....-..---.---.

December. ........................

The year ....................

Discharge in second-feet.

Maximum.

1,966 
1,799 
2,909 

412 
412 
128 
73

325 
1,180 
2,630 
1,105 

475 
1,340 

535 
740 
219

2,630

810 
1,500 
1,350 

785 
338 
250 
126 
113 
38

1,500

213 
686 
730 

1,255 
665 
340 
130 
665 
130

1,255

60 
600 
730 

1,020 
540 
300 
260 
875 
485 
190

1,020

Minimum.

156 
245 
301 
190 
108 
78 
58

40 
162 

1,180 
420 
325 
190 
190 
112 
136

40

60 
420 
528 
338 
200 
100 
22 
19 
19

38 
38 

225 
435 
340 
130 
44 

130 
44

16 
60 

385 
485 
225 
160 
80 

130 
190 

16

16

Mean.

109 
989 
880 
836 
276 
168 
106 
66

50 
46 
50 

100 
465 

1, 885   
708 
389 
421 
277 
256 
166

401

50 
40 
40 

280 
749 
900 
519 
292 
151 
75.9 
42.0 
24.4

264

20 
20 

108 
190 
433 
781 
483 
246 
98 

276 
66 
50

232

30 
30 
31.3 

299 
500 
623 
381 
220 
151 
347 
308 
57.9

2-19

Per 
square 
mile.

1.08 
9.79 
8.71 
8.28 
2.73 
1.66 
1.05 
.65

.50 

.46 

.50 

.99 
4.60 

18.66 
7.01 
3.85 
4.17 
2.74 
2.53 
1.64

3.97

.50 

.40 

.40 
2.77 
7.42 
8.91 
5.14 
2.89 , 
1.50 
.751 
.416 
.242

2.61

.198 

.198 
1.07 
1.88 
4.29 
7.73 
4.78 
2.40 
.969 

2.73 
.658 
.495

2.30

.297 

.297 

.310 
2.96 
4.95 
6.17 
3.77 
2.18 
1.50 
3.44 
3.05 
.573

2.47

Run-off.

Depth in 
inches on 
drainage 

area.

1.20 
11.30 
9.71 
9.55 
3.15 
1.85 
1.21 
.73

.58 

.48 

.58 
1.10 
5.30 

20.82 
8.08 
4.44 
4.65 
3.16 
2.82 
1.89

53.90

.58 

.43 

.46 
3.09 
8.55 
9.94 
5.93 
3.33 
1.67 
.87 
.46 
.28

35. 59

.228 

.206 
1.23 
2.10 
4.95 
8.62 
5.51 
2.77 
1.08 
3.15 

.734 
.571

31.15

.34 

.31 

.36 
3.30 
5.71 
6.88 
4.35 
2.51 

'1.67 
3.97 
3.40 
.66

33.43

Total in 
acre-feet.

6,485 
60,811 
52,360 
51, 404 
16, 971 
9,996 
6,517 
3.927

208,000

3,074 
2,555 
3,074 
5,950 

28,592 
112, 165 
43,532 
23,918 
25, 052 
17,033 
15,233 
10,237

290, 385

3,070 
2,300 
2,460 

16,700 
46,100 
53,600 
31,900 
18.000 
8,980 
4,670 
2,500 
1,500

191, 700

1,230 
1,111 
6,640 

11,300 
26,620 

  46,470 
29,700 
14,880 
5,825 

16, 970 
3,957 
3,074

167, 784

. 1,840 
1,670 
1,920 

17,800 
30,700 
37,100 
23,400 
13,500 
8,9SO 

21,300 
18,300 
3,560

180, 000
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Monthly discharge of Swiftcurrent Creek near Babb, Mont., 1902-1910 Continued.

Month.

1907.

May...............................

July..............................

Septemoer . .......................

1908.

May..............;................

July..............................

October. ..........................

The year . . ..................

1909.

May...............................

July...............................

1910.

May 1-13.. ........................

Discharge in second-feet.

Maximum.

244 
1,520 
1,840 
1,320 

590 
470 
280 
82 
51

1,840

880 
1,220

730 
239 
149 
551 
165

410 
1,890 
3,360 
2,070 
1.780 

270 
145 
410

1,030 
1,140

Minimum.

90 
166 
800 
415 
242 
321 
82 
51 
29

39 
530 

1,570 
260 
118 
80 
97 
61

85 
178 

1,340 
95 

250 
95 
78 
70

130 
340

Mean.

50 
65 
80 

171 
713 

1,510 
912 
387 
387 
157 
61.1 
41.3

378

31
60 

102 
333 
821 

1,940 
-547 
171 
118 
208 
89.1 
50

372

119 
764 

2,120 
783 
476 
170 
96.7 

140

40 
45 

135 
452 
659

Per
square 
mile.

0.495 
.644 
.792 

1.69 
7.06 

15.0 
9.03 
3.83 
3.83 
1.55 
.605 
.409

3.74

.307 

.594 
1.01 
3.30 
8.13 

19.2 
5.42 
1.69 
1.17 
2.06 

.872 

.495

3.68

1.18 
7.56 

21.0 
7.75 
4.71 
1.68 
.957 

1.39

.396 

.446 
1.34 
4.47 
6.52

Run-off.

Depth in 
inches on 
drainage 

area.

0.57 
.67 
.91 

1.89 
8.14 

16.69 
10.41 
4.42 
4.27 
1.79 
.68 
.47

50.91

.35 

.64 
1,16 
3.68 
9.37 

21.42 
6.25 
1.95 
1.30 
2.38 
.97 
.57

50.04

1.32
8.72 

23.43 
8.94 
5.43 
1.87 
1.10 
1.19

.46 

.46 
1.54 
4,99 
3.15

Total in 
acre-feet.

3,070 
3,610 
4,920 

10,200 
43,800 
89,800 
56,100 
23,800 
23,000 
9,650 
3,640 
2,540

274,000

1,910 
3,450 
6,270 

19,800 
50,500 

115,000 
33,600 
10,500 
7,020 

12,800 
5,300 
3,070

269,000

7,080 
47,000 

126,000 
48,100 
29,300 
10,100 
5,950 
6,390

280,000

2,460 
2,500 
8,300 

26,900 
16,900

57,060

NOTE. Estimates June 1, 1904, to Apr. 30, 1905; March and December, 1906; March, 1907; January, 
February, March, November, and December, 1908, have been revised. See footnote to daily discharge.
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Mean monthly discharge, in second-/e$t, of Swiftcurrent Creek near Babb, Mont., 1902-
1910.

Year.

1902............
1903............
1904............
1905............
1906............
1907............
1908............
1QOQ

1910............

MiTiiTiUTn ,

Jan.

50
650
620
630
650
631

640

38,7
40
50
20

Feb.

46
640
620
630
665
660

645

43 7
45
65
20

Mar.

50
640
108
631.3
680

6102

135

78.0
80

Itt

31.3

Apr.

109
100
280
190
299
171
333

228
1QO

452
100

May.

989
465
749
433
500
713
821
764
659

677
71 <*

989
433

June.

880
1,885

900
781
623

1.510
H,940
2,120

1,330
1,200
2.120

623

July.

836
708
519
483
381
912
547
783

646
628
912
381

Aug.

276
389
292
242
220
387
171
476

307
284
476
171

Sept.

168
421
151
98

151
387
118
170

208
160
421
98

Oct.

106
277
75.9

276
347
157
208
96.7

193
182
347

75.9

Nov.

66
256
42.0
66

308
61.1

. 89.1
c!40

129
77.6

308
42

Dec.

166
23.7
50
57.9
41.3

650

64.8
50

166
23.7

Total 
in acre- 

feet.

o208,000
290,000
191, 709
167,800
180.009
274,000
269,000

o280,000

229,090
230,000
290, «»
168,005

a Not included in average. c Nov. 1-23. Assumed mean for the month in computing average. 
6 Estimated.

NOTE. The median flow given was obtained by arranging the monthly means in their order of magni 
tude and taking the middle mean, or, if their number was even, the average of the two middle means. By 
using daily discharge a somewhat lower median discharge would be obtained.

KENNEDY CREEK NEAR BABB, MONT.

LOCATION. In sec. 34, T. 37 N., R. 14 W., 50 feet above the road from Babb, Mont.| 
to Cardston, Alta., Canada, and about 2 miles north of Babb.

DRAINAGE AREA. 50 square miles (measured on topographic maps).
RECORDS AVAILABLE. Some discharge measurements in 1903-1912, and monthly 

estimates based on discharge measurements and scattered gage readings for June, 
July, August, and September, 1905.

DISCHARGE MEASUREMENTS. Made from cable.
CHANNEL AND CONTROL. Bed composed of boulders; would shift only during floods.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Estimates of mean discharge for June, July, August, and September, 

1905, given in a footnote to the table of daily gage heights, are based on a few 
scattered gage-height observations and several discharge measurements. As this 
stream is fed by melting snow its flow is fairly constant and the estimates are fair.

Discharge measurements of Kennedy Creek near Babb, Mont., 1903-1907, 1911-12.

Date.

1903.

Aug. 1
8

15
22

Oct. 3
10
17

1904. 
May 9

July 12
O\J

Sept. 3
Nov. 18

iyuo.
JXJJI . £il

May 29
June 16 
July 19
Aug. 11
Sept. 5

23

Made by 

C. T. Prall. ............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

L. R. Stockman........

Robert Pollansbee .....

.....do..................

H. M. Morse. ..........
.....do..................

A.M. Grain. ...........
.....do..................
H. M. Morse ...........

Gage 
height.

Feet. 
6.30
6.20
6.10
6.10
6.00
5.95
5.85
5.85

6.13

6.40
6.03 
5.87
5.61

6. 10 
6.19
6.35 
6.15
5.96
5. 75
5.65

Dis 
charge.

Sec.-ft. 
208
164
136
138
114
102
84
91

145

165
OA

48
26

120
221 
126
77
35
27

Date.

1905. 
Nov. 17

1906.
Mar. 31
May 12
Aug. 18

1907. 
May 14 
June 6
July 2 
Aug. 8
Sept. 7

1911.

July 18
Aug. 26 
Oct 12

1912.

Aug. 16

Made by  

Freeman and Edson. . -

J. E. Stewart. .......... 
J. B; Pierson...........
.....do.................. 
.....do..................
Follansbee and Pierson.

B. E. Jones............
W. A. Lamb...........
B. E. Jones............ 
.....do  ...............

.....do..................

Gage 
height.

Feet. 
5.70

5.74
6.38
5.78
5.91

6.26 
6.95
7.10 
6.25
6.11

Dis 
charge.

Sec.-ft. 
31

28.7
17.2
49.4
66.4

240 
979
919 
152
87

171
153
81
04

179
55

NOTE. May 12,1906, meter probably out of order; results may be low.
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Daily gage height, in feet, of Kennedy Creek near Babb, Mont., 1905.

Date.

1. ..............
2...............
3...............
4. ..............
5..............

6...............
7. ..............
8...............
9...............

10...............

11................
12...............
13...............
14. ..............
15...............

June.

6.5

July.

6.6

6.5

6.4

Aug.

6.03

5.94

' 5.9

5,96

5.9

Sept.

5.8

5.75
5.75

5.7

Date.

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23. ..............
24. ..............
25...............

26................
27...............
28...............
29...............
30...............
31...............

June.

6.4

6.5

6.6

6.55

July.

6.15

6.1

6.0

6.0

6.05

Aug.

5.9

5.85

5.8

5.8

5.75

Sept.

NOTE. Mean monthly discharge estimated as follows for 1905: June, 320 second-feet; July, 203 second-feet; 
August, 58 second-feet; September, 31 second-feet.

BOUNDARY CREEK AT FIDLER'S RANCH, ALT A.

LOCATION. In the SW. \ sec. 20, T. 1, R. 26 W. fourth meridian, 800 feet southeast
of Boundary Creek post office and 16 miles southwest of Cardston, Alta. 

DRAINAGE AREA. 44 square miles.
RECORDS AVAILABLE. Open-water periods June 18, 1913, to October 31, 1917. 
GAGE. Vertical staff nailed to post driven into bed of stream and braced to left bank.

Read by James Pidler.
DISCHARGE MEASUREMENTS. Made by wading or from temporary pole bridge. 
CHANNEL AND CONTROL. Bed composed of gravel and sand. Banks fairly high;

subject to overflow at extremely high stages. One channel at all stages. Control
permanent. 

EXTREMES OF DISCHARGE. 1913^1917: Maximum'stage recorded, 3.50 feet June 4,
1915 (discharge, 277 second-feet); minimum stage recorded, 0.53 foot April 4 and 6,
1914 (no discharge).

ICE. Station not maintained during winter. 
ACCURACY. Stage-discharge relation permanent except when slightly affected by

vegetable growth. Rating curves fairly well denned. Records considered good.

Discharge measurements of Boundary Creek at Fidler's ranch, Alta., 1913-1917.

Date.

1913.

July 28
Aug. 13

Nov. 7

1914.
Mar. 31
Apr. 14
May 6

26

July 2
' 27 

Aug. 18
Sept. 25
Nov. 6

  1915.
Apr. 26

Made by  

.....do..................

.....do..................

.....do..................

.....d6.. ................

O. H. Hoover..........
.....do...................
.....do..................
.....do..................
.....do........:.........
.....do..................
.....do.................. 
.....do..................
.....do..................
.....do..................

V. A. Newnall.........

Gage 
height.

Feet. 
1.74
1.71
1.66
1.59
1.65
1.77

2.56
1.82
1.86
1.72
1.51
1.49.
1.42 
1 60
1.51
1.66

1.70

Dis 
charge,

Sec.-ft. 
12.7
12.1
9.6
5.8
8.5

13.1

13.4
18.9
22.0
13.2
5.1
4.1
2.8 
6.4
3.0
9.8

12.4

Date.

1915.

July 10
Aug. 7
Sept. 8
Oct. 18

1916. 
Apr. 15
May 13

July 21

Sept. 25

1917.
Apr. 24
May 17
June 30
July 25
Aug. 29
Oct. 19

Made by  

V. A. Newhall.........
.....do..................
.....do..................
.....do..................
.....do..................

S. H. Frame...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do.............. ...

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.27
2.14
2.07
1.91
2.00

1.78
1.78
1.96
1.65
1.49
1.40

2.08
1.63
1.35
1.26
1.34

Dis 
charge.

Sec.-ft.- 
59.0
41.0
36.0
19.8
25.0

32.0
32.0
40.0
18.7
11.6
6.6

24.0
69.0
23.0
7.8
S.I
7.9
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Daily discharge, in second-feet, of Boundary Creek at Fidler's ranch, Alta., 1913-1917.

Day.

  1913. 
1..........
2..........
3..........
4. ......... 
5..........

6..........
7. .........
8. .........
9..........

10..........

11..........
12..........
13..........
14.......... 
15..........

June.

*

......

......

July.

26.0
28.0
27.0
11.2 
11.2

11.2
11.2
12.1 
12.1
11.2

26.0
11.2
11.6
11.2 
11.2

Aug.

13.1
12.1
12.1
10.2 
11.2

12.1
11.2
13.1 
14.1
12.6

12.1
10.2
11.2
11.2 
12.1

Sept.

8.7
9.2
8 7
8.7
8.7

8.7
8.2
8.2 
8.7
9.7

9.2
8.2
7.7
8.2 
7 7

Day.

1914. 
1. ...................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

9 7
9.2
9.7

10.2 - 
10.2

9.7
10.7
10.7 
10.2
9 7

12.1
13.1
13.1
12.1 
13.1

Mar.

Nov.

10.2
13.1
10.2
11.2 
11.2

11.2
9.7
7.2 
8.2
8.2

9.7
9.7
9.7

10.2 
10.2

Day.

16..........
17..........
18..........
19.......... 
20..........

21..........
22..........
23.......... 
24..........
25..........

26..........
27..........
28..........
29.......... 
30..........
31..........

Apr.

35.0 
4.9 

Nil. 
Nil. 
Nil.

Nil. 
22.0 
31.0 
27.0 
15.7

14.5 
14.0 
16.3 
17.5 
18.2

18.2 
14.5 
12.9 
11 9
11.9

14.0 
16.3 
15.1 
14.0 
11.9

11.9 
11.4 
11.9 
11.9 
11.4

May.

16.3 
16.3 
15.1 
16.3 
16.9

21.0 
22.0 
27.0 
29.0 
23.0

22.0 
20.0 
20.0 
19.0 
17.5

16.9 
16.3 
15.1 
15.1
16.3

17.5 
16.3 
15.1 
15.1 
14.0

14.0 
12.9 
11.9 
11.9 
11.4 
11.0

June

11.2 
12.1 
11.2

11.2 
26.0 
27:0 
27.0 
27.0

27.0 
27.0 
26.0 
26.0 
27.0

June.

10.5 
7.7 
5.7 
7.0 

10.1

10.5 
9.6 
9.2
8.8 
7.7

7.4 
7.0 
6.7 
6.7 
7.4

12.4 
11.4 
10.1 
6.0 
6.0

5.7 
6.0 
6.7 
7.0 
9.2

14.0
13.5 
9.2 
9.2 
9.2

. July.

. 12.1

. 11.2
11.2 
11.2 
11.2

11.2 
10.2 
10.7 
11.2 
12.1

10.2 
10.7 
12.1 
13.1 
12.1 

. 11.2

July.

2.8 
2.8 
4.1 
3.6 
4.1

4.1
4.4 
4.4 
4.1 
3.6

3.6 
3.2
3.6 

11.0
4.6

3.4
4.4 
4.1 
4.1 
4.1

3.9 
3.9 
3.6 
3.6 
3.6

3.4 
3.4 
3.1 
2.8 
2.6 
2.4

Aug.

10.2 
9.7 

10.2 
9.7 

11.2

10.2 
10.2 
9.7 
9.2
8.7

8.2 
9.2 
8.2 
8.7 
9.7 
9.7

Sept.

8.7 
7.2 
8.2 
9.2 
7.2

8.7 
9.2 
9.2 
8.7 
8.2

9.2 
9.2 
8.2 
8.7 
9.2

Aug.

2.1 
2.0 
1.9 
1.8 
1.7

1.7 
1.5 
1.5 
1.6 
1.7

1.7 
1.7 
1.8 
1.8 
1.6

1.6
8.7 
8.6 
4.8 4.8'

4.4 
4.4 
3.8 
4.8 
4.4

4.1 
4.1
3.8 
3.8 
3.4 
3.4

Oct.

11.2 
11.6 
10.2 
9.7
8.7

9.2 
9.2 
9.7 
9.7 
9.7

9.7 
10.2 
10.2 
8.7 

10.2 
9.7

Sept.

3.8 
3.8 
3.4 
3.1 
3.1

3.4 
3.4 
3.8 
3.8 
3.4

3.4 
4.1 
4.4 
4.1 
4.4

4.1 
4.1 
4.1 
4.1 
4.1

4.1
3.8 
3.8 
3.8 
3.6

3.4 
3.5 
3 5 
3.5 
3.2

Nov.

11.2 
11.2 
11.2
-8.7 
10.2

11.2
8.7 
8.7 
8.7 
3,8

3.8 
3.8 
3.8 
8.7 
8.7

Oct.

3.2 
3.6 
3.6
3.9 
4.0

4.0 
4.3 
4.3 
4.7 
5.4

6 6
12.6 
15.3 
16.0 
16.8

14.7 
15.4 
16.8 
16.8 
17.6

18.4 
19.2 
20.0 
17.7 
17.0

17.0 
16.4 
15.8 
15.8 
15.5 
15.5
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Daily discharge, in second-feet, of Boundary Creek at Fidler's ranch, Alta., 1913-1917  
Continued.

Day.

1915. 
1. .............. .....................
2....................................
3....................................
4............ ........................
5............. .......................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16.............:......................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....;...............................so./..................................
31....................................

1916. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21...................................
22....................................
23....................................
24....................................
25....................................

26....................................
27...................................
28...................................
29...................................
30...................................
31...................................

Mar.

19.5
19.1
20.0

20.0
20.0
19.5
20.0
15.0

14.3
14.3
14.3
14.0
13.7
13.7

45
43
41
37
35

Apr.

14.3
15.0
15.4
15.7
16.5

17.3
17.3
18.2
18.2
18.2

18.2
18.2
17.7
17.7
17.7

17.3
17.3
16.9
16.5
15.7

15.4
15.0
14.3
13.7
13.7

12.4
11.8
11.3
11.3
11.6

34.0
35.0
34.0
32.0
30.0

31.0
30.0
29.0

27.0

26.0
26.0
26.0
27.0
28.0

23.0
23.0
22.0
21.0
21.0

20.0
19.4
19.4
19.4
21.0

21.0
21.0
22.0
23.0
9S ft

May.

29.0
32.0
30.0
29.0
29.0

28.0
25.0
24.0
22.0
20.0

19.1
18.2
17.3
36.0
41.0

35.0
35.0
40.0
41.0
36.0

33.0
31.0
29.0
28.0
28.0

24.0
22.0
21.0
20.0
20.0
1O 1

23
25
26
26
27

28
28
26
26
OK

23
25
28
30
31

32
31
30
29
28

29
31
33
35
38

41
44
47
53
58
68

June.

18.2
22.0
68.0

277.0
111.0

86.0
86.0
83.0
79.0

102.0

108.0-
108.0
86.0
83.0
90.0

111.0
111.0
104.0
101.0
76.0

57.0
60.0
54.0
52.0
86.0

111.0
113.0
88.0
61.0
54.0

79

72
70
77

79
77
72
74
78

80
74
58
U

49

44
44
s?
40
43

50
49
47
43
39

46
62
62
67
66

July.

104
101
95
61
54

49
47
40
40
40

34
30
29
29
28

28
33

122
106
44

40
36
30
29
30

69
69
69
73
69
66

54.0
52.0
47.0
42.0
37.0

34.0
34.0
33.0
33.0
33.0

30.0
28.0
26.0
24.0
22.0

21.0
22.0
23.0
22.0
21.0

' 18.7
18.2
17.6
17.1
16.0

16.5
17.1
18.2
17.1
16.0
15.5

Aug.

66.0
63.0
57.0
47/0
40.0

35.0
32.0
29.0
28.0
28.0

26.0
25.0
25.0
26.0
25.0

24.0
24.0
22.0
24.0
29.0

27.0
26.0
24.0
22.0
21.0

20.0
19.1
18.2
18.2
17.3
17.3

14.4
13.4
12 9
12.0
11.0

10.5
10.1
9.7

11.5
13.4

15.5
17.6
19.4
18.2
1ft f\

15.0
13.9
16.0
17.1
12.4

11.0
10.5
10.1
o s
9.3

8.9
8.5
8.5
7.8
7.8
7.8

Sept.

16.9
17.3
18.2
55.0
35.0

26.0
24.0
21.0
23.0
36.0

34.0
31.0
29.0
28.0
26.0

25.0
24.0
23.0
24.0
24.0

22.0
21.0
21.0
22.0
22.0

22.0
22.0
22.0
22.0
21.0

8.5
8.5
9.7

11.0
12.4

12.9
is o
is o
14.4
is o

12.9
13.9
15.0
15.0
 IQ Q

1°. Q

12.9
1 9 ft

11.0
10.1

8.9
8.5
8.2
7.8
7.1

8.5
8.9
8.5
9.3
9.7

Oct.

20.0
21.0
26.0
28.0
28.0

30.0
29.0
28.0
26.0
26.0

26.0
28.0
28.0
25.0
28.0

29.0
28.0
26.0
26.0
25.0

210
23.0
22.0
22.0
21.0

21.0
22.0
21.0
20.0
19.5
19.1

10.1
10.5
12.4
13.9
15.0

13.4
13.4
12.9
12.4
10 A

12.0
11.5
19 ft
19 Q
19 Q

13 9
13.0
15.0
15.0
16.0

17.1
17.1
18.2
18.2
16.0

13.9
13.9
114
13.9
13.9
13.4
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Daily discharge, in second-feet, of Boundary Creek at Fidler's ranch, Alta., 1912-1917-
Continued.

 Day.

1917. 
1. .........

3..........

5..........
6..........
7........"..

9. .........
10..........
11..........
12..........
13..........
14..........
15..........

May.

28
30
32
34
38
40
38
O7

40
44
47
51
55
59
62

June.

87
00

79
74
67
57
52
48
45
55
79
01

81
72
60

July.

21
20
19.3
19.3
18.0
18.0
16.8

15.5
9.6
7.1

11.0
11.0
12.0
11.1

Aug.

6.4
5 0

5.8
6.4
6.4
7.1
7.8
8.5
8.9
8.9

10.1
10.1
9.6
9.2
9.2

Sept.

5.3
5 K

5.3
5.3
5.0
5.3
5.3
i \
5.8
5.8
5.8
5.8
6.4
6.0
5.8

Oct.

5.0r n
4.8
4.8
5.0
5.5
5.8
5.5
5.5
5.5
5.0
4.8
4.8
4.6
4.6

Day.

1917. 
16.....--...
17..........
18. .........
19..........
20..........
21 ..........
22..........
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30..........
31..........

May.

66
69
66
65
65
67
69
69
70
75
82
85
81
88
95

101

June.

51
47
37
40
36
38
36
36
36
32
30
28
26
25
22

July.

11.0
11.0
11.0
11.0
10.1
9.6
9.2
8.5
8.5
8.2
7.8
7.4
7.1
6.4
6.4
6.4

Aug.

8.5
7.8
7.4
7.1
6.4
6.0
6.4
5.8
5.3
5.0
5.3
5.3
5.0
4.8
5.0
5.3

Sept.

5.5
5.3
5.0
4.8
4.8
4.6
4.6
4.8
5.0
5.5
5.3
5.3
4.8
4.8
5.0

Oct.

4.3
4.6
7.4
6.7
6.0
6.7
6.0
6.7
6.0
6.4
7.4
7.8
8.2
8.2
9.2
9.6

NOTE. 1914: Shifting control July 28 to Aug. 17 and Sept. 26 to Oct. 31. 
1917: Discharge estimated May 9-16.

Monthly discharge of Boundary Creek at Fidler's ranch, Alta, 1913-1917. 
[Drainage area, 44 square miles.]

Month.

1913.  

July..............................

November. .......................

1914. 
April 1-30.........................

July..............................

October 1-31 ......................
The period ..................

1915.

April..............................

July..............................

October ...........................
The period ..................

1916. 
March 27-31. - ...................:.

October. ..........................

1917.

July..............................

October. ..........................

Discharge in second-feet.

Maximum.

27.0 
28.0 
14.1 
9.7 

13.1 
13.1

35.0 
29.0 
14.0 
11.0 
8.7 
4.4 

20.0

20.0 
18.2 
41.0 

277.0 
122.0 
66.0 
55.0 
30.0

45.0 
35.0 
68.0 
80.0 
54.0 
19.4 
15.0 
18.2

101.0 
. 91.0 

21.0 
10.1
6.4 
9.6

Minimum.

11.2 
10.2 
8.2 
7.2
8.7 
3.8

.0 
11.0 
5.7 
2.4 
1.5 
3.1 
3.2

13-7 
11.3 
17.3 
18.2 
28.0 
17.3 
16.9 
19.1

35.0 
19.4 
23.0 
37.0 
15.5 
7.8 
7.1 

10.1

28.0 
22.0 
6.4 
4.8 
4.6 
4.3

Mean.

22.0 
13.4 
10.7 
8.6 

10.4 
9.1

13.8 
17.2 
8.6 
3.9 
3.2 
3.7 

12.2

17.0 
15.7 
27.8 
88.2 
54.6 
29.2 
25.2 
24.7

40.0 
25.0 
33.0 
60.0 
27.0 
12.3 
11.2 
14.0

60.0 
52.0 
11.8 
7.0 
5.3 
6.0

Per 
square 
mile.

0.458 
.279 
.223 
.179 
.217 
.19Q

.288 

.358 

.179 

.081 

.067 

.077 

.254

.386 

.357 

.632 

.200 
1.241 
.664 
.573 
.562

.909 

.568 

.750 
1.360 
.614 
.280 
.255 
.318

1.360 
1.180 
.268 
.159 
.120 
.136

Bun-off.

Depth in 
inches on 
drainage 

area.

0.221 
.322 
.257 
.200 
.250 
.212

1.642

.32

.41 

.20 

.09 

.08 

.09 

.29
1.48

.201 

.398 

.729 

.223 
1.431 
.766 
.639 
.648

5.035

.17

.63 

.86 
1.52 
.71 
.32 
.28 
.37

4.86

1.57 
1.32 
.31
.18 
.13 
.16

3.67

Total in 
acre-feet.

.507 
824 
658 
512 
640 
541

3,742

821 
1,058 

512 
210, 
197 
220 
750

3,798

472 
934 

1,709 
5,248 
3,357 
1,795 
1,500 
1,519

16,534

397 
1,488 
2,029 
3,570 
1,660 

756 
666 
861

11,427

3,689 
3,094

723 
430 
315 
369

8,623
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Mean monthly discharge, in second-feet, of Boundary Creek at Fidler's ranch, Alta., 1913-
1917.

Year.

1913......... ....................... -
1914
1915............... ..-.-. ............

1917.................................

Mar.

a 17

Apr.

14
16
25

18
1,071

May.

17
28
33
60

34
2,091

June.

o22
9

88
60
52

52
3,094

July.

13-0
4.0

55.0
27.0
11.8

22
1,353

Aug.

11.0
3.0

29.0
12.0
7.0

12.4
7 co

Sept.

9.0
4.0

25.0

5.3

10.9
649

Oct.

10
12
25

6

13.4
824

Nov.

9

9.0
CO G

Total in
acre- 
feet.

o3.742
3 798

16,534
11,427
8,623

10,096
in ^sfi

236

a Incomplete record not included in average. 

ROLPH CREEK NEAR TAYLORVILLE, ALTA.

LOCATION. In SE. J sec. 22, T. 1, R. 24 W. fourth meridian, on mail route from Cards- 
ton to Taylorville, at bridge where trail crosses Rolph Creek, 3 miles from Taylor-
ville and 5 miles from Kimball. 

DRAINAGE AREA. 36 square miles. 
RECORDS AVAILABLE. July 11 to November 30, 1917. At the original station near

Kimball, SE. 1 sec. 21, T. 2, R. 24 W. fourth meridian, May 17, 1911, to July 31,
1917 (see pp. 9&-102). 

GAGE. Vertical staff, nailed to pile on left abutment of bridge. Read by Earl
Shipley July 11 to August 24; by F. J. Nielsen August 27 to November 30. 

DISCHARGE MEASUREMENTS. Made by wading 100 feet upstream from gage or from
bridge.

CHANNEL AND CONTROL. Gravel; practically permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded in 1917, 1.67 feet September 9

and 10 (discharge, 15.8 second-feet); minimum stage recorded, 1.20 feet October
11-15 (discharge, 2.9 second-feet). 

1911-1916 (station near Kimball): Maximum stage recorded, 2.75 feet June 26,
1915 (discharge, 210 second-feet); minimum stage recorded 0.40 foot July 6, 1912,
and in May, June, July, and August, 1914 (no flow). 

ICE. Stage-discharge relation affected by ice and snow. Observations discontinued
during winter months. 

ACCURACY. Stage-discharge relation practically permanent. Rating curve well
defined between 2.9 and 12.6 second-feet. Gage read to hundredths daily. Daily
discharge ascertained by applying daily gage height to rating tables. Records
good.

Discharge measurements of Rolph Creek near Taylorville Alta., 1917. 

[Made by A. W. P. Lowrie.J

Date.

May 6..........
July 12.........

Gage 
height.

Feet.

1.51

Dis 
charge.

Sec.-ft.
Q 7

Date.

Aug. 25.........

t«,

Feet. 
1.54
1 CO

Dis 
charge.

Sec.-ft.

U o

Date.

Sept. 19........
'Opt. 15.........

Gage 
height.

Feet. 
1.52
1.20

Dis 
charge.

Sec.-ft. 
9.4
2.9

a Made at NE. i sec. 35, T. 1, R. 24 W. fourth meridian, previous to installation of new station at SE. 
I sec. 22, T. 1, R. 24 W. fourth meridian.
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Daily discharge, in second-feet, of RolpJi Creek near Taylormlle, Alta., 1917.

Day.

1...........
2............
3........ .
4............
5............

C............
7............
8............
9............

10............

11............
12............
13............
14............
15............

July.

8.6
9.0
8.0
8.0
7.8

Aug.

8.0
7.8
7.6
7.7
7.8

8.0
8.3
8.6
9.0
9.4

10.2
11.0
11.8
11.3
10.9

Sept.

13.6
14.9
IA K
14.0
IA K

14.5
14-9
15.3

15.8

15.3
15.3
14.5
13.6
13.6

Oct.

A 9
3.9
3.9
3.9
1 7

3.4
1 9
3.1
1 1
3.0

2.9
9 Q
2.9
2.9
2.9

Nov.

^ n
3.0
6.0
8.6
8 fi

9.7
9 n
8.6
7 Q

6 9

6.2
5.5
5 q
5.3
5 Q

Day.

16. ...........
17............
18............
19. ...........
20............

21............
22............
23............
24............
25............

26............
27. ...........
28. ...........
29. ...........
30............
31............

July.

7.6
7.4
7 9
6.9
6-«

6.3
6.0
5.7
6.4
7.0

8.5
10.1
9.0
7.9
6.7
7.3

Aug.

10.9
10.9
9.8
8.7
7.6

8.1
8.6
8.4
8.3

11.8

12.2
12.7
12.7
13.1
13.6
14.9

Sept.

19 7
10.9
9.0
9.4
7.0

 6.2
6.2
6.2
5.3
6.0

5.7
5.3
4.9
4.5
4.2

Oct.

3.1
3.1
3.3
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

Nov.

5.3
5.1
5.1
5.1
A Q

4.9
4.7
4.7
4.7
4.7

4.7
4.5
4.5
4.4
4.2

NOTE. Stage-discharge relation affected by ice Oct. 19. Discharge estimated for following periods: July 
15-22, 24, 26, 28, 29, 31; Aug. 2, 4, 5, 7, 9, 11, 12, 14, 16, 18, 19, 21, 23, 26; Oct. 19 to Nov. 3.

Monthly discharge of Rolph Creek near Taylormlle, Alta., 1917. 

[Drainage area, 36 square miles.]

Month.

July 11-31.........................

Discharge in second-feet.

Maximum.

10.1 
14.9 
15.8 
4.2 
9.7

Minimum.

5.7 
7.6 
4.2 
2.9 
3.0

Mean.

7.5 
10.0 
10.8 
3.2 
5.6

Per
square 
mile.

0.208 
.278 
.300 
.089 
.160

Run-off.

Depth in 
inches on 
drainage 

area.

0.16 
.32 
.33 
.10 
.18

1.09

Total in 
acre-feet.

312 
615 
643 
197 
333

2,100

NOTE. Discharge of this stream is believed to be above average during 1917, owing to seepage from 
United States Reclamation Service canal in Montana.

ROLPH CREEK NEAR KIMBALL, ALTA.

LOCATION. In SE. i sec. 21, T. 2, R. 24 W. fourth meridian.
DRAINAGE AREA. 74 square miles.
RECORDS AVAILABLE. May 17, 1911, to October 31, 1916. Gage-height observa 

tions April 4 to July 31, 1917.
GAGE. Vertical staff; read by J. M. Dunn.
CHANNEL. Sand, gravel, and stone. Control likely to shift.
DISCHARGE MEASUREMENTS. Made by wading.
ICE. Observations discontinued during winter months.
ACCURACY. Stage-discharge relation not permanent. Gage read to hundredths 

daily. Daily discharge obtained by applying daily gage height to rating table. 
Records poor. As the only discharge measurement made in 1917 shows that the 
cross section was very much enlarged in the spring of 1917, daily discharge for 
that year could not be computed.
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Discharge measurements of Rolph Creek near Kimball, Alta., 1911-1916.

Date.

1911. 
Apr. 29
May 17

17
17

21
29

July 13
21

11
30

Oct. 10
17

1912.
Apr. 19 
May 29

18
24

July 4
17
24

24
31

Sept. 17
Oct. 1
Nov. 21

1913.
Apr. 25

30

12
28

July 22

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do........ ~. .......

.....do..................

.....do..................

.....do..................
V.Meek.... ...........

.....do.   ..............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do  ...............

.....do..................

.....do.   ..............

.....do..................

Gage 
height.

Feet.

2.64
2.64
2.64
2.05
1.75
1.65
1.15
1.11
1.22
i 31
1.10
1.45
1.37

.98

.80

.49

.48

.42

.84

.94

.62

.50

.44

.55

.74
1.25

1.28
1.06
.96
.76
.65
.98
.51

Dis 
charge.

Sec.-ft. 
12.1
58.3
62.9
65.7
13.3
12.7
18.7
2.18
1.01
1.80
o 79

1.11
7.26
6.97

9.94
4.78

.307

.125
6.16
6 QK

1.19
.06

2.04
4.66

23.00
14.00
10.40
5.24
4.26

13.50
o.35

Date.

1913. 
Aug. 8

27

Oct. 8
Nov. 14

1914.
Apr. 11

21
May 14

23-
July 16
Aug. 12

Oct. 17
1915.

Mar. 26
Apr. 20
May 11

18
July 13

15

19

Oct. 2
1916.

24
July 27
Aug. 17
Sept. 5

27

Made by 

F. R. Burfleld.. .......
.....do..................

.....do..................

.....do..................

O. H. Hoover..........
.....do  ..............
.....do..................
.....do  ...............
.....do..................
.....do  ...............
.....do  ...............
.....do  ...............
.....do..................

V. A. Newhall... ......
.....do..................
.....do  ...............
.....do  ...............
.....do  ...............
.....do.   ..............
.....do.   ..............
.....do.   ..............
.....do.... ..............
.....do..................

.....do  ..............

.....do  ...............

....:do.. ................

.....do  ...............

.....do..................

.....do..................

.

Gage 
height.

Feet. 
0.55
.54
.52
.60
.62

1.07
.63
64
49

.57

.60

.60

.65
1.44

1.29
.62
.62

1.68
1.54
1.15
1.04
1.33
.76
.94

1.02

1.30
1.75
1.27
.97

1.15
1.57
1.04

Dis 
charge.

Sec.-ft. 
ol.l3
a.69
o.58
o.70
2.52

15.90
4.80
5.00

30
o.21
o.38
o.l3
0.05
41.00

27.00
3.97
0 Ql

71.00
53.00
21,00
17.20
35,00
5.90

11.20
15.40

25.0
93.0
31.0
6.5

16.6
60.0
8.4

o Weir measurement.

Daily discharge, in second-feet, of Rolph Creek near Kimball, Alta., 1911-1916.

Day.

1911. 
1 ...........................
2...........................
3...........................
4...........................

6...........................

9. ..........................
10............................
11............................
12............................
13............................
14............................
15...........................
16............................
17...........................
18...........................
19...........................
20...........................
21...........................
22...........................
23...........................
24...........................
25...........................
26...........................

28...........................
29...........................
30...........................

Mar.

........

Apr. May.

66
63
49

o42
36

«33
o28

23
o28

o39
o36

30

June.

28
25
24
23

022

20
o20

19.7
ol9.3

18.5
ol7.8

16.7
ol6.7

16.7
ol6.7

16.7
ol5.1

14.5
13.6

013.6
13.6
13.6
15.1

o51
117
o51

15.1
13.6
10.8

09.6

July.

07.1
o5.0
o3.3

2.0
2.0

02.0
2.0
2.0

02.0
2.0
2.0
1.70
1.50
1.50
1.42

ol.34
1.26

ol.34
1.50

ol.34
1.18
2.00

ol.SO
1.50
1.42

ol.34
1.26

ol.lO
.98

1.50

Aug.

1.50
1.50
1.42
1.80
2.2

02.6
2.9

o3.3
4.3
4.3

o4.1
4.1

o3.8
03.6

3.3
o3.3

3.5
3.2
2.9

o2.6
2.2

o2.0
ol.lO

1.50
ol.50
ol.42
o 1.42

1.42
ol.26

1.10
ol.lO

Sept.

ol.04
o.98

02.00
o3.3
o5.0
o7.1
09.6

ol2.2
ol5.1
018.5

23.0
018.5
015.1
o9.6

8.1
7.8

o8.1
8.3

o7.6
o7.1
o6.7

6.0
5.0

oS.O
5.0

oS.O
04.8

4.6
5.0
5.0

Oct.

o5.4
o5.6

6.0
o6.0
o5.8
o5.6

5.6
o5.8

6.0
6.0

o5.6
5.4

o5.2
5.0
4.8
4.8
4.5

o4.3  
4.3
4.3

o4.3
o4.3

4.3
o3.8

3.3
o3.3
o3.3

3.3

o3.6
03.8

Nov.

4.1
o4.1
o3.9

3:8
03.6

3.3
o3.3

3.3
o3.0

2.6
02.6
02.6

2.6
o2.0

1.50
ol.SO

1.50
1.60

01.60
ol.SO

2.0
o2.2

2.6
3.0
3.3

123678° 2(
o Estimated.
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Daily discharge, in second-feet, of Ralph Creek near Kimball, Alta., 1911-1916 Con.

Day.

1912. 
1.
2
3...........................
4......................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15................... ... ..

16....... ..... .
17..................... .....
18...........................
If....... .......... ...
20...........................

21.................... .. ..
22. .... . ....
23....................... ..
24....... ....
25.... .......................

26...................
27...........................
28...................
29...........................
30............. ... . .. .
31...........................

1913. 
1...........................
2...........................
3. ............. ...

5................. ...

6...........................
7... ........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................

22...........................

24...........................

26...........................
27...........................
28...........................

30............................
31...........................

Mar. Apr.

658.0
"57.0
a55.0
o54.0

53.0

46.0
43.0

43.0
41.0
41.0
38.0

o36.0

34 0
30.0
24.0
23.0
OO ft

17.1
15.1
13.3
11.7
197

May.

12.7
11.7
11.7
11.3
11.3

11.3
10.9
10.9
10.9
10.5

10.5
10.1
9.8
9.1
8.4

6.5
6.5
6.5
6.5

7.1
12.7
17.3
17.3
15.8

14.9
14.0
13.1
14.0
13.1
11.3

11.7
13.3
14.0
15.1
13.3

13.3
13.3
13.0
12.7
12.0

11.7
10.6
10.9
10.6
10.3

9 7
11.7
31.0
29.0
26.0

*25.0
24.0
22.0
22.0
1Q 3

17.1
15.1
13.3
12 7
11.7
10.3

June.

8.7
«7.I
o5.7

4.5
3.7

3.5
3.2
2.7

«2.3
2.0

2.0
2.0
2.0
2.0
1.76

1.40
.90
.90
.50
.20

.20

.20

.50

.50

.20

.32

.32

.38

.44

.44

9.7
7.8
7.2
7.2
7.0

5.2
4.7
4.5
4.2
4.4

4.4
4.3
4.2
4.2
3.9

3.4
2.g
2.8
2.2
1.4

.8
1.4
1.4
1.4
1.4

7.0
8.4

13.4
ol5.7

18.2

July.'

0.50
.90
.90
.08
.08

.00
5.7
4.5
4.5
7.1

8.7
8.7
8.0
5.7
5.2

5.7
5.7
5.7
5.7
6.3

7.1
8.7
8.7
9.1

10.5

10.5
9.8
8.7
7.1

5.7

20.00
18.20
18.20
17.60
14.00

* 12. 30
10.40
9.80
8.40
7.00

5.60
4.20

o3.60
2.80
2.20

2.20
2.20
1.70
1.40

ol.l2

.84

.28

.00

.00

.00

.00

.00
1.40
4.20
3.60
2.80

Aug.

5.2
5.2
4.5
4.1
3.9

3.5
2.7
2.4
2.0
1.64

1.40
1.20
1.00
.74
.74

1.76
1.40
.90
.74
.74

.58

.50

.50

.50

.44

.38

.32

.32

.26
o.20
.16

2.00
2.20
2.20
2.20
2.20

2.00
1.68
1.40
2.80
4.20

4.20
4.80
4.50
4.80
4.80

4.50
o3.90
a3.40

2.80
2.50

2.20
2.00
2.00

al.68
1.40

1.14
1.14
.84
.56
.28

1.40

Sept.

0.16
.16
.16
.16
.20

.16

.16

.50

.50

.50

.50

.66

.74

.74

.82

.90

.90

.90
1.40
2.0

o2.0
2.0
2.0
2.7
2.7

o2.7
2.7
2.7
3.0

03.2

.00

.00

.56

.84

.56

.56
a.28

.00

.00

.00

.00

.00

.00

.00

.00

.28

.28

.56

.28

.56

0.28
.00

1.12
1.40
1.68

2,20
2.80
1.96
1.68
1.68

Oct.

3.3
3.3
3.5
3.5
3.5

3.5
3.7
3.9
3.9
4.1

4.1
4.3
4.3
4.1
4.5

4.5
*4.1
»3.9

3.7
3.3

3.7
3.7
3.7
3.7
4.1

4.1
4.1

o4.3
4.3
4.5
4.5

1.68
1.40
1.68
1.68
1.68

1.12
.56
.56
.56
.28

1.68
2.80
3.90
1.96
6.20

6.70
7.30
7.60
7.80
7.80

7.30'
6.70
6.70

C5.60
5.00

4.50
4.20
4.20
4.20
4.20
4.20

Nov.

4.5
4.5

o4.3
4.3
4.1

3.7
3.5
3.5
3.5

«3.7

«3.9
4.1
4.3
4.5
5.0

o Estimated.
6 No gage-height observations were made previous to this date.
c Shifting control.
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Daily discharge, in second-feet, of Rolpk Greek near Kimball, Alta., 1911-1916. Con.

Day.

1914. 
1. ..........................
2.. .............. ............
3. ..................... ......

5...........................

6...........................
7...........................
8...........................
9. ............... ...........I

10.... ... ... . .

11...........................
12...........................
13.. ..........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

91

22...........................
23...........................
24...........................
OK

26...........................
27...........................
00

29...........................
30...........................
31...........................

1915. 
1... ........................

3...........................

5............................

e. ..........................
7. ...... ....................
8...........................
9............................
10...........................

11...........................

13...........................
14...........................
1 C

16...........................
17...........................
18...........................
19...........................
20...........................

21 ...........................
22...........................
23...........................
24...........................
O^

26...........................
27...........................
28...........................
29...........................
20...........................
31...........................

Mar.

73.0

on n

90 O
27.0

27.0
21.0
19.5

Apr.

55.0
54.0

oSl'.O
49.0

042.0

o36.0
o30.0
o26.0
a 21.0

17.7

16.1
ol6.1
olS.7

15.7
ol3.2

oll.S
9.5

og.3

o6.2

5.2
og.l

4.7
«4.7

o4.5

4.3
4.7
4 1

19 0
22.0
24 o
21.0
18.5

18.5
16.0

14.0

12.8
19 A

10.2
8.5
7.0

6.3
5.6

<r e o

4.9
2 Q

3.6
3.6
3.4
3.1

oS.l

3 ft

3.6
3 i
2-4
2.4

May.

4.30
4.30
4.30
4.30
5.20

6.20
7.20
9.50
9 cn

9.50

9 fin
6.20
5 Aft

5.10
4.70

4.10
4 00
3.90
3 Qf|

3.70

3.00
2.60
2 cn

2.00
i on

1.20
7S

45
.10

4.4

4.7
5 O

6.7

. 6.5
6.3
e; o
4.9
4.4

0 Q

3 9
4.1
7.4

49 0

39.0
34 0

24.0
10 A

16.0
14.0
13.2
19 n
U q

9.4
7.4
5 O

3.6
2 O

2.1

June.

0.0
.10
.30
.40
.35

.30

.20

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

o.O
.21

o.O

.0

.0

.0

.0

.0

2 0

2.1
3.0

125.0
125.0

118.0
112-0-
95 0
66.0
63.0

66.0
70.0
70.0
66.0
64 0

60.0
57.0
53.0
73.0

o66.0

60.0
49.0
39.0
34.0
39.0

210.0
190.0

161.0i AA ft

July.

0.0
.0
.0
.0
.0

.0

.0

.0

.0
o.O

a.O
o.lO

45
.43
.40

.38

.36

.34

.32

.30

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

125.0
99.0
73.0
58.0
49.0

44.0

44.0
44 0

37.0
OQ n
21.0
21.0
15.6

22.0
22.0
27-0
34.0
34.0

34.0
34.0
33.0
28.0
24.0

91 n
18.5
18.5
39.0

58.0

Aug.

0.0
.0
.0
.25
.23

.22

.21

.19

.17

.16

.14

.13

.46

.79
1.12

1.45
1.80
1.60
1.40
1.20

1.00
.80
.76
.72.68'

.64

.60
.65
.70
.75
.80

053.0
49.0

33.0
29.0

27.0
24.0

«21.0
18.5
14.0

12.0

9.5
7.4

o7.0

6.7
o6.7
06.6

6.5
70.0

74.0
o70.0

66.0
60.0

n, **A ft

49 0

o37.0
31.0

o21.0
14.0

Sept.

0.85
.77
.69
.61
.53

.45

.43

.41

.39

.37

.35

.33

.31

.29

.27

.25

.21

.17

.13
o.09

.05

.05

.05

.05

.05

.05

.05

.05
o.67

ol.29

11.6
o20.0

49.0
49.0

54.0
49.0
37.0
29.0
24.0

21.0

21.0
21.0
19.5

18.5
18.5
18.5

017.2
16.8

16.0
16.0
14.0
21.0
10 e

«17.2
16.0
16.0
16.0
16.0

Oct.

ol.93
o2.60
o3.20
03.90

4.90

4.90
6.60

0&20
010.10
012.00

014.10
016.20
ol9.10

22.00
021.00

21.00
19. 10
19.10
IS. 50
17.40

16,20
16.20
15.40
14.10
12.00

12.00
8.20
6.60
4.90
3.20
1.60

14.0
14.8

16-0
16.0

17.2
24.0
26.0

o23.0

22.0
a 99 A

22.0
a 22.0

21.0

017.2
14.0
14.0

ol3.2
12.8

a 12. 8
12.8
12.8
12.0

i o ft
, 12.0

12.0
ol2.0

«12.0

Nov.

o Estimated.
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Daily discharge, in second-feet, of Rolph Creek near Kimball, Alta., 1911-1916. Con.

Day.

1916. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7... ........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

1G.. .........................
17...........................
18...........................
1Q
20...........................

21... ........................
22................. ..........
23...........................
24...........................
25...........................

20...........................
97
28...........................
29...........................
an
31...........................

Mar. Apr.

38.0
oSo.O

32.0
oSO.O

29.0

27.0
027.0

27. 0,
o 26. 0

25.0

«22.0
18.5
17.0
15.6
14.9

14.9
ol4.9
a 14- 9

14.9

14.9
14.9
14.9
14.9
13.2

12.1
19 1

12.1
13.2
13.2

May.

14.9
18.5
20.0
18.5
17.1

14.9
o 13. 5

12.1
12.1
11.1

9.6
9.6
9.6

o9.6
9.6

9.6
9.6
9.6
9.6
9.6

9.6
11.1
12.1
18.5

o75.0

93.0
93.0
82.0
79.0

127.0
116.0

June.

93
93
93

o79
64

150
93
64
58
50

»49
48
46
44
38

27
22
22

o22
22

24 32
27
24
24

25
27

116
93

161

July.

116.0
82.0
64-0
50.0
38.0

27.0
22.0
18.5
14.9
14 Q

12.1
11.1
9.6
8.8
6.6

06.6
6.6
6.3
6.3
6.3

6.0
5.8

o5.8
5.8
5.8

6.0
6.6
6.6
6.6
6.6
6.6

Aug.

6.6
6.6
6.6
6.6
6.6

06.6
6.6

- 6.6
14.9
27.0

22.0
21.0
20.0
18.5
17.1

17.1
14-9
18.5
17.1
15.6

14.9
14.3
13.2
12.1
12.1

12.1
12.1
12.1
12.1
12.1
12.1

Sept.

14.3
14.9

o21.0
27.0
60.0

32.0
27.0
22.0
18.5

ol8.5

18.5
18.5
17.1
15.6
14.9

14.9
ol4.0

13.2
12.1
12.1

12.1
12.1
12.1

o!2.1
12.1

12.1
9.2
7.6
7.0
7.0

Oct.

7.0
7.0
7.0
6-0
7.0

9.6
7.6

o9.8
12.1
13.2

14.9
13.8

ol3.5
13.2

ol3.2

13.2
12.7
12.7

ol2.4
12.1

12.1
12.1
12.1
12.1
13.2

13.2
13.2
12.7

o!2.4
12.1
12.1

Nov.

a Estimated.

NOTE. 1914: Shifting control May 15 to Sept. 21. 
11, and July 21 to Aug. 3.

No flow May 30 t June 1, June 8-22, June 24 to July
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Monthly discharge of Ralph Greek near Kimball, Alta., 1911-1916. 

[Drainage area, 74 square miles.]

Month.

1911. 
May 17-31.. .......................

July..............................

September ........................
October...........................
November 1-25. ...................

1912. 
May...............................

July...............................

September. .......................

The period ..................

1913. 
April 7-30.. .......................
May...............................

July..............................

October. ..........................

The period ..................

1914.

May...............................

July. .............................

September ........................

The period ..................

1915.

May...............................

July...............................

The period ..................

1916.

May...............................

July...............................

Discharge in second-feet.

Maximum.

66. 
117. 

7.1
4.3 

23. 
6.0 
4.1

17.3
8.7 

10.5 
5.2 
3.2 
4.5 
5.0

58.0 
31.0 
18.2 
20.0 
4.8 
2.8 
7.8

55.00 
9.50 
.40 
.45 

1.80 
1.29 

22.00

80. 
24. 
49. 

210. 
125. 
74. 
54. 
26.

38.0 
127.0 
150.0 
116.0 
27.0 
60.0 
14.9

Minimum.

0.23 
9.6 
.98 

1.10 
.98 

3.3 
1.50

6.5 
.20 
.00 
.16 

  .16 
3.3 
3.5

11.70 
9.70 
.80 
.00 
.28 
.00 
.28

4.30 
.00 
.00 
.00 
.00 
.05 

1.60

19.5 
2.4 
2.1 
2.1 

15.6 
6.5 

11.6 
12.0

12.1 
9.6 

22.0 
5.8 
6.6 
7.0 
6.0

Mean.

38.7 
22.9 

1.92 
2.46 
8.00 
4.74 
2.69

11.1 
1.99 
5.96 
1.61
1.26 
3.92 
4.09

36.10 
15.70 
5.49 
5.68 
2.53 

.65 
3.90

18.30 
4.20 
k-06 
.10 
.73 
.34 

11.50

39.2 
9.7 

11.8 
82.0 
39.9 
31.4 
23.8 
16.3

19.8 
31.0 
58.0 
19.2 
13.4 
17.0 
11.5

Per 
square 
mile.

0.523 
.310 
.026 
.033 
.108 
.064 
.036

.150 

.027 

.081 

.022 

.017 

.053 

.055

.488 

.212 

.074 

.076 

.034 

.009 

.053

Run-off.

Depth in 
inches on 
drainage 

area.

0.29 
.35 
.03 
.04 
.12 
.07 
.03

.93

.17 

.03 

.09 

.02 

.02 

.06 

.03

.42

.436 

.244 

.083 

.088 

.039 

.010 

.060

.......... 1 .960

' .247 
.057 
.001 
.001 
.010 
.005 
.155

.530 

.131 

.160 
1.108 
.540 
.424 
.321 
.220

.268 

.419 

.784 

.259 

.181 

.230 

.155

.280 

.060 

.001 

.001 

.010 

.006 

.018

.376

.197 

.146 

.184 
1.236 
.623 
.489 
.358 
.254

3.487

.30 

.48 

.87 

.30 

.21 

.26 

.18

2.60

Total m 
acre-feet.

1,151 
1,363 

118 
151 
476 
291 
133

3,683

682 
118 
366 
99 

  75 
241 
121

1,702

1,718 
965 
326 
349 
156 

39 
240

3,793

1,089 
258 

4 
6 

45 
20 

707

2,129

777 
577 
726 

4,879 
2,453 
1,931 
1,416 

. 1,002

13,761

1,178 
1,906 
3,451 
1,181

824 
1,012 

707

10, 259
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Mean monthly discharge, in second-feet, of Rolph Creek near Kimball, Alta., 1911-1917.

Year.

1911..........................
1912..........................
1913..........................
1914.......................... 
1915.......................... 
1916..........................

Average run-off per square

Mar.

a"39."6"

Apr.

&36.0
18.0 
9.7 

19.8

21
1,250

May.

«39.0
11.1
15.7
4.2 

11.8 
31.0

14.8
910

June.

23.00
1.99
5.50

.06 
82.00 
58.00

28
1,666

July.

1.92
6.00
5.70
0.10 

40.00 
19.20

12.2
750

Aug.

2.50
1.61
2.50
.73 

31.00 
13. 40

529

Sept.

8.00
1.26
.65
.34 

24.00 
17.00

8.5
506

Oct.

4.70
3.90
3.90

11.50 
16.30 
11.50

8.6
529

Nov.

&3.00
M AA

.......

3.5
208

Total 
in acre- 

feet.

o3,729
o 1, 819

3 793
2' 129 

13,761 
10,259

6,348

m

a- Incomplete record not included in average.
6 Average for part of month assumed as monthly average.

tma-
iWS

NOTE. Records for 1917 were taken near Taylorville and include seepage from United States Beclan 
tion Service St. Mary canal in Montana. They are not Included in this historic summary, which sho 
only natural flow.

LEE CREEK AT ULYTON'S BANCH, ALTA.

LOCATION. In SE. J sec. 27, T. 2, R. 26 W., fourth meridian, at B. Layton's ranch, 
about 6 miles southwest of the town of Cardston, Alta.

DRAINAGE AREA. 92 square miles.
RECORDS AVAILABLE. May 25, 1913, to December 31, 1917.
GAGE. Chain gage on left bank; read by B. Layton.
DISCHARGE MEASUREMENTS. Made from cable or by wading. The wading section 

is about 2,400 feet and the cable section about 2,800 feet upstream from the gage.
CHANNEL AND CONTROL. Bed and control composed of gravel; not likely to shift. 

Right bank subject to overflow; left bank high and not subject to overflow.
EXTREMES OF DISCHARGE. 1913-1917: Maximum stage recorded, 4.10 feet June 29, 

1916 (discharge. 913 second-feet); minimum stage recorded, 3.10 feet February 
21, 1914 (discharge, 5.2 second-feet).

ICE. Stage-discharge relation affected by ice during winter.
DIVERSION. The town of Cardston diverts water for domestic supply half a mile 

below the gage?
ACCURACY. Stage-discharge relation fairly permanent during open-water periods. 

Gage read to hundredths daily. Daily discharge for open-water periods obtained 
by applying daily gage height to rating table; winter discharge obtained from 
hydrograph based on discharge measurements, records of maximum and minimum 
temperature, and daily gage height graphs. Open-water records good except for 
extremely high stages; winter and flood-stage records only fair.
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Discharge measurements of Lee Creek at Layton's ranch, Alta., 1913-1917.

Bate.

1913.

July 7
18

Aug. 6

Sept. 12
. 26

Oct. 18

1914.

14
97

Feb. 7
OQ

Mar. 7
30

Apr. 17

12
25

June 19
July 8

26
Sept. 10

29
Oct. 20
Nov. 21

30
Dec. 23

15
Feb. 1

16
Mar. 8

22
Apr. 7
May 19
June 26

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do........:.........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.... ..............

.....do..................

....jdo.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.. ...........
V. A. Nevnall. ........
.....do..................
.....do..................

Gage 
height.

Feet.

2 14
1.94
1.82
1 7^1

1 62
1.72
1 ftO
1 Sft

2.60
2.44
3.03
2.37

3.60
2.88
2.17

2.31
2.30
2.13
1.95
1.70
1.58
1.79
1.62
1.63
2.27
2.24
1.67
2.31

2.540
2.460
9 7ftft

3.005
2.145
2.150
2.070
2.640

02.705

Dis 
charge.

Sec.-ft. 
108.0
87.0
48.0
32.0
24.0
17.2
23.0
33.0
40.0

7.2
24.0
10.2
6.9
8.2

16.5
26.0
92.0

195.0
139.0
125.0
75.0
43.0
18.3
9.9

24.0
11.8
11.8

114.0
56.0
13.3
19.9

23.0
17.4
13.6
13.3
9.6

57.0
63.0

246.0
353.0

Date.

1915. 
July 6

28
Aug. 21
Sept. 3
Oct. 19
Nov. 15

19
29

29
1916.

Jan. 15
22

Feb. 5

31
Apr. 21
May 12
July 7

22
Aug. 23
Sept. 11

19

Nov. 22
29

1Q17
Jan. 12
Feb. 2

17
Mar. 1201

30
July 25
Aug. 6

29
Oct. 19
Nov. 12

31

Made by 

V. A. Newhall.........
.....do..................
.....do..................
W. A. Burton..........
V. A. Newhall.........
W.H. Storey. .........

.....do..................

.....do..................

.....do..................

.....do..................
V. A. Newhall.........
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
H. W. Rowley.........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
S. H. Frame...........
D. G.Chadsey.........
S. H. Frame...........

Gage 
height.

Feet. 
2.200
2.390
2.160
2.500
1.950
1.750
1.710
1.660
1.360
1.980

62.47
2.17
3.32

63.01
1.70
1.84
1.93
9 Wt

1.63
1.20
1.18
1.06
1.25

61.25
61.12
61.54

1.42

1 9^

1 OQ

2.38
02.26

1.78
1.29
1.20
1.09
1.15
1.16
1.13
1.66

Dis 
charge.

Sec.-ft. 
208 0
277.8
190.0
284.0
137.0
70.0
67.0
56.0
29.0
21.0

19.0
21.0
14.8
24.0
94.0

123.0
165.0
265.0
90.0
42.0
36.0
27.0
44.0
49.0
22.0
25.0

1 1\ n
 ten

1Q 9
19 ft

32.0
356.0
152.0
35.0
23.0
13.0
18.1
15.5
4.8

51.0

a, New gage. 6 Ice present. 
Daily discharge, in second-feet, of Lee Creek at Layton's ranch, Alta., 1913-1917.

Day.

1913. 
1. .............
2. .............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20. .............
21..............
22. .............
23..............
24.......... ...
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb.

 

Mar.

""

Apr. May.

112 
115 
121 
124 
124 
129 
135 
140 
143 
149 
152 
157 
160 
166 
169 
171 
174 
177 
182 
188 

' 196 
205 
210 
208 
205 
199 

i Estim

June.

196 
191 
188 
182 
174 
166 
157 
152 
149 
140 
135 
126 
121 
115 
112 
107 
101 
93 
87 

104 
96 
87 
74 
79 

199 
303 
292 
272 
202 
177

ated.

July.

149 
135 
121
118 
110 
101 
69 
82 
76 
74 
74 
72 
72 
69 
67 
60 
54 
50 
46 
44 
41 
38 
39 
37 
37 
69 
58 
52 
64 
52 
46

Aug.

44 
39 
36 
33 
31 
32 
28 
36 
46 
58 
52 
50 
55 
50 
46 
45 
44 
39 
36 

<*33 
31 
29 
27 
26 
24 
23 
23 
22 
22 
24 
25

Sept.

25.0 
26.0 
25.0 
23.0 
22.0 
21.0 
20.0 
19.6 
19.0 
19.0 
18.5 
17.5 
17.5 
16.5 
16.2 
15.9 
15.9 
15.6 
16.5 
17.5 
19.6 
30.0 
25.0 
23.0 
21.0 
21.0 
18.5 
18.0 
17.0 
16.5

Oct.

16.5 
16.5 
16.2 
16.2 
17.5 
19.6 
22.0 
23.0 
26.0 
30.0 
34.0 
42.0 
67.0 
55.0 
48.0 
42.0 
37.0 
41.0 

036.0 
30.0 

030.0

029^0 
28.0 
28.0 
28.0 
28.0 
29.0 
30.0 
30.0 
29.0

Nov.

29 
30 
33 
39 
34 
36

38 
o38 

39 
42 
44 
42 
42 
42 
42 
41 
39 

o31 
30 
32 

o32 
31 

o31 
30 

o29 
28 
48 

o34 
25

Dec.

o20.0 
18.9 

016.0 
14.0 
12.0 
10.0

8^4 
«8.4 

8.4 
9.0 
9.0 

<«9.0 
9.0 

10.0 
olO.O 

10.0 
10.6 

olO.O 
10.0 

olO.O 
9.0 

«9.0 
9.0 

a-9.0 
o9.0 

9.0 
o8.0 

8.0 
8.0 
8.0
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Daily discharge, in second-feet, of Lee Creek at Layton's ranch, Alta., 1913-1917 Contd.

Day.

1914. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8. .............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25...............

26..............
27..............
28..............
OQ

30
31..............

1915. 
1-.............
2..............
3..............
4... ...........
5..............

6-- ............

8---...........

10---....-......

11..............

13..............
14..............
15..............

16..............
17..............
18..............
19--...-.-......
20..............

21 ..............
22
23-.--..........
24
25. .............

Ofi

27..............
28..............
9Q

30..............
31..............

Jan.

7.2
7.2
7-2
9.0

12.2

18.0
20.0
21.0
21.0
21.0

21.0
21.0
23.0
24.0
24.0

24.0
22.0
19-5
16.5
14.3

13.9
13.8
13.6
13.0
12.1

11.2
10.2
9.1
8.6
9.2

10.3

21.0
22.0
23.0
23.0
23.0

23.0
22.0
21.0
20.0
19.4

18.6
18.1
17.8
17.6
17.4

17.3
17.0

16.2
15.5

14.7
14.1
13.8

o!3.3
13.2

13.0
13.0
13.1
13;!

a 13. 2

Feb.

11.6
11.9
11.6
10.0
8.0

6.6
6.9
8.0

10.6
11.8

11.3
11.1
12.0
13.2
13.9

13.8
12.7
10.2
7.2
5.6

5.2
5.5
5.7
6.0
6.4

6-9
7.3
8.2

13.6
14.0
14.2
14.5
14.8

14.8
14.8
14.4
14.1
13.8

13.0
12.8

ol2.6
12.8
13.0

13.4
13.8
14.1
14.2

12.5
11.8
11.9
13.0
14.1

14 %
14.3

a 13. 5

Mar.

9.5
11.2

a 12. 6
13.9

o!5.0

16.0
16.5
16.9

o!6.8
16.8

a 17. 2
18.6

o21.0
a 23.0

24.0

a 25.0
25.0
26.0
26.0

o26.0

25.0
25.0

o25.0
24.0
23.0

a23.O
23.0

o24.0

26.0
28.0

11.6
10.6
9.9
9.4
9.3

9.3
9.4
9'. 6
9.8

10.0

a 10. 3
10.6
11.0
11.3
11.8

12.3
13.0
14.1

o!6.2
19.9

26.0
78.0
90.0
90.0
76.0

29.0
31.0
34.0
40.0
40.0

..42.0

Apr.

31
o34

38
41

o44

47
49

o47
44
52

67
«56

46
54

112

a 108
101

79
101
154

163
oH9

139
122

o!15

o!08
104

Q4

86
7O

45
52
55
57
63

64
63
59
47
52

54
57
57
76
78

72
74
72
68
63

61
59
55
55
54

14

52
50
90

117

May.

76
92

122
149
165

154
144
134
154

ol44

134
129
139
134
126

118
<»115

112
112
115

115
118
122

129

134
129
126

122
ol22

179
346
340
323
253

117
109
103
98
93

93
90

174
311

289
253
219
253
166

155
148
142
142
135

19Q

129
126
123
123
117

June.

122
118
118
115
104

98
94
89
84
79

79
79

o76
76
74

74
o74

76
76
76

79
82
82

112
129

149
129
112
82
72

103
179
444

a427

o392
413
343
320
543

458
442
416
499
560

429
426
475
465
362

282

219
204
260

365
346
288
225

July.

61.0
54.0
47.0
44.0
47.0

o46.0
o44.0
43.0

«44.0
o46.0

46.0
44.0
43.0
42.0
40.0

39.0
36.0
35.0
33.0
30.0

27.0
24.0
22.0
20.0
17.0

15.8
14.6
14.0
1Q 4

12.8
12.8

234
234
222
213
204

213
198
174
144
129

115
101
115
101

88

78
71

180
171
132

88
78
60
56
74

83
189
260
234

o225
a 216

Aug.

12.2
12.2
11.6
11.6
11.0

11.0
11.0
11.0
12.8
13.4

14.0
12.8
11.0
10.0
9.0

8.5
61.0
43.0
36.0
30.0

23.0
18.6
54.0
47.0
36.0

22.0
17.0
14.6
13.4
12.2

ol2.2

210
204
192
174
153

123
115
101

88
78

66
70
76
62
62

54
50
41
38

330

144
76
64
54
37

36
31
30
29
28
27

Sept.

ol2.8
12.8
12.2
12.2
14.6

16.4
17.8
17.0
17.0
15.8

15.8
23.0
22.0
21.0
25.0

23.0
22.0
21.0
20.0
18.6

17.0
15.8
14.6
14.6
14.0

14.0
13.4
13.4
12 8
12.8

26
41

336
129

64

52
45
37
76

101

83
69
76
64
60

60
58
52
83
76

64
60
56
52
60

58
56
50
47
45

Oct.

12.8
12.8
13.4
14.6
17.0

20.0
23.0
27.0
34.0
39.0

43.0
46.0
49.0
92.0

126.0

178.0
158.0
139.0
129. a
118.0

94.0
72.0
67.0
65.0
63.0

61.0
60.0
58.0
58 0
56.0
54.0

* 60
69
83

104
101

107
104
104

93
93

104
93

109
109
112

115
115
121
123
126

115
98
83
76
71

64
60
56
54
52

o50

Nov.

54.0
58.0
60.0
61.0
61.0

63.0
65.0
65.0
69.0
69.0

74.0
79.0
89.0
94.0
90.0

«86.0
80.0
74.0
67.0
62.0

56.0
51.0
44.0
38.0
32.0

35.0
43.0
39.0
21 0
13.3

49
45
45
44
44

42
42
42
45
45

45
45
50
54
76

62
64
69
66
69

69
69
71
71
74

62
58

o56
56

o60

Dec.

13.8
14.0
14.0
13.3

a 13. 2

13.5
14.0
14.1
14.1
14.0

14.3
15.2

ol5.9
16.0
16.0

.16.7
17.8

  17.2
16.8

al8.0

19.1
19.8
19.9
19.7

al8.3

17.5
18.0
18.6
19 4
19.7
20.0

62
58
56
56
56

60
60
62

a 36
27

28
28
29
30
31

29
28
27

o27
27

26
27
26
27
26

25
24
22
21
20
19

Estimated.
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Daily discharge, in second-feet, of Lee Creek at Layton's ranch, Alta., 1913-1917 Contd.

Day.

1916. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
IS..............
19..............
20..............

21..............
22..............
23..............
24...............
25..............

26..............
27..............
28..............
29..............
30..............
01

1917. 
1..............
2..............
3..............
4..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............

15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24. ............. 
25..............

26..............
27..............
28..............
29.............. 
30..............
01

Jan.

18.4
18.5
19.0
19.5
20.0

21.0
21.0
20.0
18.3
16.2

15.3
15.4
16.2
17.8
19.0

21.0
22.0
23.0
23.0
23.0

22.0
21.0
19.7
17.7
15.6

13.8
12.2
10.8
9.5
8.8
8.5

Q22.0
22.0
22.0
22.0
21.0

20.0
20.0
20.0
19.0
18.0

17.0
15.7
15.7
15.0
14.0

14.0
14.0
14.0
14.0
14.0

14.0

14.0 
14.0

13.5
13.0
12.5
12.0 
12.0

alS.O

Feb.

8.6
9.3
10.8
12.8
14.8

16.2
17.2
18.4
19.7
21.0

23.0
26.0
29.0
44.0

126.0

218.0
300.0
245.0
190.0
132.0

75.0
38.0
31.0
27.0
25.0

23.0
22.0
22.0
21.0

14.0
15.2
16.0
16.5
17.5

18.0
19.0
20.0
21.0
22.0

21.0
21.0
21.0
20.0
20.0

19.5
19.2
18.0
17.0
16.0

15.0
14.0
14.0
13.5 
13.0

12.5
12.5
12.0

Mar.

21
22
23
24
27

32
40
49
61
70

81
92
107
116
126

135
148
157
161
161

161
146
134
122
104

104
102
100
100

olQO
100

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.0
12.5
13.5

13.5
13.9
14.0
14.0
14.0

14.0
14.5

15.0
16.0

17.0
18.0
19.0
20.0 
22.0

23.0
25.0
26.0
28.0 
30.0
32.0

Apr.

114
111
104
100
97

104
116
114

o!14
114

122
129
141
158
183

a 174
166
151
141
134

127
127
129
136
151

141
134
125
127
129

34
34
35
36
38

39
40
41
43
44

45
47
49
52

a 57

62
72
74
79
84

72
» 77

84
84 
89

89
86
72
52 
41

May.

141
202
209
215
229

236
319
265
247
180

158
148
148
o!50
151

153
141
1^4
127

.136

141
156
177
337
373

420
427
481
524
510
517

44
49
52
52
62

49
56
68
84
96

110
125
236
486
545

486
441
393
352
304

352
377
388
419 
441

607
672
516
510 
486
486

June.

470
438
427
427
409

409
427
459
481
571

o326
481
445
41ff
402

391
409
427
420
409

391
373
355
308
409

481
647
783
913
841

475
458
393
352
337

322
313
372
425
452

480
510
480
469
425

399
387
387
347
332

313
276
240
232 
211

211
191
180
173 
162

July.

o607
373
366
359
344

330
265
276
240
212

180
166
158
146
136

129
122
118
111
104

100
89
87
81
70

73
68
64
56
50
47

148
141
138
135
131

125
119
113
110
105

99
%
89
86
70

66
58
56
54
52

50
46
41
35 
35

33
31
28
27 
24
23

Aug.

45
42
41
40
39

38
37
48

113
97

87
74
65
58
50

47
46
44
43
42

41
41
39
38
37

37
36
36
35
34
34

24.0
23.0
23.0
22.0
23.0

23.0
26.0
23.0
22.0
22.0

21.0
21. tt
20.0
19.4
19.4

18.5
18.5
18.5
17.6
16.7

16.7
15.8
15.8
14.9 
14.0

14.0
14.0
14.0
13.4 
13.4

013.4

Sept.

37
41
43
41
40

39
39
39
38
38

37
37
37
37
36

35
33
32
28
29

29
29
27
26
26

25
24
24
21
21

13.4
16.7
16.7
18.5
16.7

14.9
14.0
13.4
14.0
14.0

14.9
14.9
14.0
13.4
13.4

14.0
14.0
14.9
14.9
14.9

14.0
14.0
13.4
14.9 
14.9

14.9
14.0
14.0
13.4 
13.4

Oct.

24
24
27
29
29

29
29
35
37
37

37
36
35
43
41

39
39
39
39
38

38
37
37
37
37

37
37
36
36
35
35

14.0
15.0
14.0
14.0
13.0

13.0
12.5
12.5
13.0
13.0

14.0
14.0
14.0
16.0
17.0

17.0
17.0
18.0
18.0
18.0

18.0
17.0
18.0
18.0 
17.0

17.0
16.0
16.0
18.0 
12.5

Nov.

37
37
39
39
37

S4
29
27
27
27

28
30
34
37
40

42
45
47
48
49

49
49
46
41
35

29
25
23
22
21

14.0
15.0
16.0
17.0
17.0

18.0
17.0
16.0
16.0
15.0

16.0
16.0
17.0
17.0
18.0

19.4
22.0
22.0
19.4
19.4

18.0
17.0
17.0
16.0 
16.0

  15.0
13.0
11.0
9.0 
7.0

Dec.

01 A

21.0
O1 rt

22.0
23.0

24 0
25.0
26.0
26.0
27.0

28.0
28.0
28.0
28.0
28.0

27.0
26.0
25.0
24.0
23.0

23.0
22.0
21.0
21.0
20.0

19.5
19.5
20.0
21.0
21. C
21.0

5.0
4.5
4.0
4.0
4.0

4.5
5.0
5.5
6.0
7.0

8.0
9.0
11.0
12.0
13.0

11.0
9.0
7.0
7.0
7.0

7.0
8.0
9.0
12.0 
14.0

18.0
20.0
25.0
31.0 
40.0
51.0

a Estimated.
NOTE. 1913: Stage-dsicharge relation affected by ice Nov. 28 to Dec. 31. 
1914: Stage-discharge relation affected by ice Jan. 1 to Apr. 6 and Nov. 14 to Dec. 31. 
1915: Stage-discharge relation affected by ice Jan. 1 to Mar. 21 and Dec. 15-31. New gage put in June 6. 
1916: Stage-discharge relation affected by ice Jan. 1 to Mar. 20 and Nov. 6 to Dec. 31. 
1917: Stage-discharge relation affected by ice Jan. 1 to Apr. 13 and Nov. 27 to Dec. 31. Shifting control 

Nov. 15.
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Monthly discharge of Lee Creek, at Layton's ranch. Alta., 1913-191". 
[Drainage area, 02 square miles].

Month.

1913 
May 6-31..........................

July...............................

The period. .................

1914.

March.............................

May...............................

Julv............ ...................

The year. ...................

1915.

April... .. .........................

Julv...............................

1916.

April..............................
Way..............................

July...............................

The year....................

1917.

February .........................

July...............................

Discharge in second-feet.

Maximum.

210 
303 
149
58 
30 
67 
48 
20

24.0 
H.9 
26.0 

1S3.0 
163.0 
149.0 
61.0 
61.0 
25.0 

178.0 
94.0 
20.0

23.0 
14.8 
90.0 

117.0 
346.0 
560.0 
260.0 
330.0 
336.0 
126.0 
76.0 
62.0

23 
300 
161 
183 
524 
913 
607 
113 
43 
43 
49 
28

22.0 
22.0 
32.0 
89.0 

672.0 
510.0 
148.0 
26.0 
18.5 
18.0 
22.0 
51.0

Minimum.

112.0 
74.0 
37.0 
22.0 
15.6 
16.2 
25.0 
8.0

7.2 
5.2 
9.5 

31.0 
76.0 
72.0 
12.8 
8.5 

12.2 
12.8 
13.3 
13.2

13.0 
11.8 
9.3 

45.0 
90.0 

103.0 
56.0 
27.0 
26.0 
50.0 
42.0 
19.0

8.5 
8.6 

21.0 
97.0 

127.0 
308.0 
47.0 
34.0 
21.0 
24.0 
21. 0« 
19.5

12.0 
12.0 
12.0 
34.0 
44.0 

162.0 
23.0 
13.4 
13.4 
12.5 
7.0 
4.0

Mean.

162.0 
153.0 
71.9 
35.8 
19.9 
30.8 
35.6 
10.2

15. 4 
9.2 

21.0 
82.0 

127.0 
94.0 
34.0 
20.0 
16.7 
65.0 
60.0 
16.5

17.3 
13.7 
26.0 
62.5 

174.8 
359.0 
151.0 
91.7 
71.2 
91.1 
56.3 
35.0

17.6 
61.0 
94.0 

130.0 
250.0 
478. 0 
1/8.0 
49.0 
33.0 
35.0 
36.0 
24.0

16,1 
17.1 
17.0 
58.0 

301.0 
343.0 
76.0 
18.7 
14.6 
15.4 
16.2 
12.2

Per 
square 
mile.

1.760 
1.600 
. 782 
.389 
.216 
.335 
.38/ 

0.111

.167 

.100 

.228 

.89J 
1.380 
1.020 
.370 
.217 
.182 
.707 
.652 
.179

.188 

.149 

.282 
.680 

1.900 
3.902 
1.641 
1.000 
.774 
.990 
.612 
.380

.191 

.663 
1.020 
1.410 
2.720 
5.200 
1.930 
.533 
.359 
.3SO 
.391 
,i?61

.175 

.186 

.185 

.630 
3.270 
3.730 
.826 
.203 
.159 
.167 
.176 
.133

Run-off.

Depth in 
inches on 
Iramage

area.

1.700
1.850 
0.902 
.448 
.241 
.386 
.432 

0.128

6.087

,19 
.10 
.26 
.99 

1.59 
1.14 
.43 
.25 
.20 
.82 
.73 
.21

6.91

.217 

.155 

.325 

.759 
2.190 
4.353 
1.892 
1.153 
.864 

1.141 
.683 
.440

14, 172

.22 

.72 
1.18 
1.57 
3.14 
5.80 
2.22 
.61 
.40 
.44 
.44 
.30

17.04

.20 

.19 

.21 

.70 
3.77 
4.16 
.96 
.23 
.18 

19 
.20 
.15

11.14

Total in 
acre-feet.

^ 8,355 
9,104 
4,421 
2,201 
1,184 
1,894 
2, US 

627

29,904

947 
511 

1,291
4,870 
7,809 
5,593 
2,091 
1,230 

- 994 
3,997 
3,570 
1,014

33,928

1,064 
761 

1,599 
3,719 

10. 748 
21,362 

9,28.5 
5,638 
4,237 
5,602 
3,359 
2, 152

69, i!7

1,082 
3,509 
5,780 
7,736 

15,372 
28,443 
10,915 
3,013 
1,964 
2, 152 
2,112 
1,476

83,614

990 
950 

1,045 
3,451 

18,508 
20,410 
4,673 
1,150 

869 
947 
964 
750

51,707
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Mean monthly discharge, in second-feet, of Lee Creek at Layton's ranch. Aha., 191-3-1917.

Year.

1913.............. .......
1914......................
1915......................
1916......................
1917......................

Average run-off, acre-feet. 
Average run-off per square

Jan.

15.4 
17.3 
17.6 
16.1

lo.6

1,021

Feb.

9.2 
13.7 
61.0 
17.1

25

1,433

Mar.

21.0 
26.0 
940 
17.0

40

2,460

Apr.

$2 
62 

130
58

83

4,939

May.

a 162 
127 
175 
250 
301

213

13,097

Jvme.

153 
94 

359 
478 
343

285

16,959

July.

72 
34 

151 
178 

76

102

6,272

Aug.

36.0 
20.0 
92.0 
49.0 
18.7

43

2,644

Sept.

19.9 
16.7 
71.0 
33.0 
14.6.

31

1,845

Oct.

31.0 
65.0 
91.0 
35.0 
15.4

45

2,767

Nov.

36.0 
60.0 
56,0 
35.0 
16.2

41

2,440

Dec.

10.2 
16.5 
35.0 
24.0 
12.2

19.8

1,218

Total 
aere-ft.

o29,900 
33,9f26 
69,517 
83,614
54,707

60,441 
620

57,095

« Incomplete record not included in average. 

IiEE CREEK AT CARDSTON, ALT A.

LOCATION. In NW. J sec. 10, T. 3, U. 25 W., fourth meridian, on the eastern out 
skirts of the town of Cardston.

DRAINAGE AREA. 118 square miles.
RECORDS AVAILABLE. Open-water periods June 28, 1909, to July 13, 1914, when 

station was abandoned.
GAGE. Vertical staff fastened to pile of footbridge 4 feet from left bank; read by 

Ora S. Williams.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed of stream gravel and sand. Bight bank high and 

not subject to overflow; left bank low and subject to overflow. One channel 
at low stages, two channels at high stages. Control not permanent.

EXTREMES OP DISCHARGE. 1909-1914: Maximum stage recorded, 4 feet May 15, 
1911 (discharge, 1,400 second-feet); minimum stage recorded, 1.10 feet August 6, 
1910 (discharge. 2 second-feet).

ICE. Stage-discharge relation affected by ice during winter.
ACCURACY. Stage-discharge relation not permanent 1909 to 1912; discharge curves 

poorly defined; permanent 1913 and 1914, and curves well defined. Records 
fair.

Discharge measurements of Lee Creek at Cardston, Alto,., 1908-1914-

Date.

1908.
TrmA *?4

JU1V 1
Sept. 2

15

IQAQ

28
July 20
Aug. 11

on
25

Sept. 11
28

Oct. 29

1910.
Apr. 11 > }
May 7

91

18
July 4

27

Made by  

H. C. Ritehie..........

H. C. Ritchie..........
..... do..... ............
.... .do. ............. ...
.....do.................
.....do.................
.....do.................
.....do.................
A W Pao
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
F. H. Peters...........

Gage 
height.

Feet.

 > ^E

1.75

1 KK

L56
L 46
1.45

1.7
1.65
1.65
2.03
1.72
1.64
1.47
1.28

Dis 
charge.

Sec.-ft. 
216.0
149.0
13.5
11.4

Cl Q C

213.3
62.6
64.7
on c

28.7
OA A

18.4
15.9

co o

32.2
121.8
54.1
38.0
22.2
6.02

Date.

1910. 
Aug. 9
Sept. 5

20
Oct. 7

1911.
Apr. 4

22
28

May 22
11

1 *>

17
July 3

10
24

Aug. 1
19
27

Made by 

F. H.Peters. ..........
N.M.Sutherland......
.....do.................
.....do.................
.....do.................
..-..do............---.-
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
-....do.................
-....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
1.25
1.68
1.59
1.62
1.64
1.75
1.45
2.15

1.67
1.76
2.47
1.98
2.08
2.16
1.98
1.96
1.84
1.83
1.40
1.30
1.30
1.35
1.60

Dis 
charge.

Sec.-ft. 
5.95

50.8
43.6
58. 9
63.0
34.0
33.9
18.82

27.0
121.7
207.5
144.6
286.5
310.2
199.0
185.8
153.7
163.5
88.4
86.8
72.6
88.2
70.0



108 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-IM7.

Discharge measurements of Lee Creek at Cardston, Alta., 1908-1914 Continued.

Date.

1911. 
Sept. 8

20
Oct. 13

14
Dec. 13

1912.

20
Feb. 9

17
Mar. 7

22
Apr. 15

26
May 14

97

6
17
26

July 5
15
26

12
' 12

22

12
Oct. 9

19
Nov. 2

12
22
28

Dec 7
14
28

Made by  

-.-..do.................
.....do.................
.-...do.................
.....do.................
D. D. McLeod. ........

D. D. McLeod.........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
-....do.................
.....do.................
.....do.................
.....do.................
.....do.................
V. Meek. ..............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
G.F.Deas...... .......

.....do.. ...............

.....do.................

.....do.................
V. Meek. ..............
-....do.................
.....do.................
.....do.. .. .............
.....do... ..............

Gage 
height.

Feet. 
2.30
1.77
1.55
1.41
1 oft
1.86

i oft
2.66
9 4R
9 *1

2 01

2.64
1.60
1.55
1.55
1.70
1.43
1.43
1 i<;
1.15
1 97

1.35
1.25
1.11
1.11

QK

93
01

1.05

1.12
1.10
1.16
i i«;
1.68
1.50
1.70

Dis 
charge.

Sec. -ft.

161.7
85.0
56.9

v> o

91 19
on n

21.0
14.86
in 9
16.7

115. 00
111.0
104.0
148.2

87 Q

88.7
65.8
35.5
49.1
fiQ °.

48.2
on e

30.3
17 (20

17.00
12.59
29.19
29.2
9Q 1Q

31.45
qe o

21.6
91 t\
100

9.82

Date.

1913. 
Jan. 4

11
23

Feb. 1
10
15
22

Mar. 10
A r,*. in

i<*
90

in
July 5

17
Aug. 3

23
Sept. 11

25
Oct. 7

16
OQ

1914
Mar. 21

is

22

20
July 1

11

Sept. 1
30

19
Nov. . 7

Made by  

V.Meefe.. .............
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

--...do.................
....-do.................
.....do.................
.....do.................

.....do.. . ..............

.....do. ... .............

.....do.................

.....do.................

.....do.................

.....do. ................

.....do.................

.....do.................

.....do.................

.....do.................

....-do.................

.....do.................

Gage 
height.

Feet. 
1.75
2 ft0.

2.35
2 77

3.10
3.20
3.25
3.16
1.90
1.54
1.70
1.94

1.75
1.47
1 94

1.19
1.11
1.04
1.01
1.10
1.20
1.15
1.14

1.37
1.47

1.52
1.36
1.35
1.28
1.15
.90

1.05

1.17
1.59
1.29

Dis 
charge.

Sec.-ft. 
13.4
8.1
6.3

10.6

14.0
12.6
51.0

260.0
129.0
183.0
317.0

223.0
115.0
53.0
38.0

16.7
20.0
28.03s;o
25.0
36.0

39.0
71.0
82.0

117.0
74.0
72.0

34.0
9.2

13.9
10 A

33.8
144.0
55.8

Daily discharge, in second-feet, of Lee Creek, at Cardston, Alia., 1909-1914.

Day.

1909.
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

June.

......

......

......

July.

198.0
198.0
166.0
166.0
166.0

230.0
166.0
166.0
166.0
136.0

136.0
136.0
136.0
136.0
106.0

Aug.

......

......

55.0
55.0
55.0
55.0
55.0

Sept.

23.0
23.0
26.0
29.0
26.0

23.0
20.0
18.0
15.0
10.0

23.0
39.0
29.0
26.0
23.0

Oct.

10.0
10.0
10.0
10.0
10.0

7.0
8.5

10.0
10.0
10.0

12.0
12.0
10.0
10.0
10.0

Nov.

7.0
7.0

10.0
12.0
16.5

15.0
13.5
12.0
10.0
10.0

Day.

1909.
16 ..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

June.

......

......

......

ig's.'o"
198.0
fts.o

July.

106.0
106.0
77.0
77.0
77.0

48.0
48.0
48.0
48.0
48.0

48.0
......

Aug.

39.0
39.0
39.0
39.0
39.0

39.0
39.0
23.0
23.0
23.0

23.0
23.0
23.0
23.0
23.0
23.0

Sept.

20.0
15.0
23.0
23.0
20.0

20.0
18.0
16.5
15.0
13.5

12.0
11.0
10.0
10.0
10.0

Oct.

10.0
11.0
12.0
11.0
10.0

10.0
10.0
11.0
13.5
12.0

11.0
10.0
10.0
7.0
7.0
7.0

Nov.

......

......

......

......

......

......
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Daily discharge, in second-feet, of Lee Creek at Cardston, Alta., 1909-1914 Contd.

Day.

l...........
2...........
3...........
4...........
5...........

6. ..........
7...........
g

1910.

9. ..........---.-----.---------------
10...........

11...........
19

13...........
14...........
15...........

16...........
17...........
ift
19
20...........

21...........
99

23...........
24...........
oe

9fi

27...........
28. ..........
90
OA

31

Day. ,

1911.

2

5..........

6..........
7..........
8..........
9
10..........

11..........
19
13

14..........
15.. ........I

Day.

1912. 
1...........

4...........
5..... ......
6...........
7...........
8...........
9
10...........
11...........

14...........
15...........

Sfay. June.

242 384 
242 384 
242 384 
242 332 
284 232

284 264 
242 220 
242 210 
242 205 
242 200

242 ' 200 
242 200 
284 170 
384 170 

,400 171

Aug.

32
43
66
56
56
43
*3
32
32
32
32
32
32
32
32

 Tuly

185 
185 
160 
160 
160

136 
118 
118 

9-} 
64

49 
49 
49 
49 
49

Sept.

25 
25 
25 
25 
25
25 
25 
25 
25 
25
25 
25 
34 
34 
25

  Aug.

56
73 
73 
94 
94

144
174 
206 
206 
174

174 
131 
94 
73 
73

Oct.

26 
26 
25 
25 
25
25
25 
25 
45 
41
26 
25 
25 
25 
26

Apr.

23.8 
23.8 
23.8 
23.8 
23.8

23.8 
23.8 
23.8 
35.5 
35.5

35.5 
35.0 
50.8 
50.0 
33.2

32.5 
31.8 
30.8 
30.0 

" 43.2

42.2 
27.8 
26.8 
26.8 
26.8

26.8 
26.8 
26.8 
26.8 
26.8

Sept.

43 
43 
56 

590 
530

412 
284 
332 
332 
384

384 
440 
440 
332 
242

Nov.

25 
25 
25 
25 
25
25 
25 
25 
25 
45
34 
34
25 
34 
25

May.

26.5 
39.2 
39.2 
39.2 
26.5

26.5 
26.5 
28.2 
19.8 
30.8

46.0 
46.8 
47.0 
47.0 

  47.2

47.5 
62.5 
91.2 

138.0 
115.0

115.0 
92.5 
92.5 
92.8 
70.2

70.5 
70.5 
70.8 
71.0 
71.2 
71.5

Oct.

144 
144 
144 
144 
144

144 
118 
118 
118 
118

118 
94 
94 
94

Dec.

20
20 
20 
20 
21
21 
21 
21  
20 
20
20 
19.0 
19.0
18.0 
18.0

June.

50.2 
50.2 
50.2 
50.2 
50.0

50.0 
71.2 

117.8 
93.8 
71.0

71.0 
70.8 
49.2 
49.0
48.8

48.5 
32.8 
32.5 
33.0 
33.5

34.0 
23.0 
23.2 
23.5 
23.8

24.0 
24.2 
.24.5 
24.8 
24.8

July.

25.0 
16.2 
16.2 
16.2 
16.5

16.5 
16.5 
16.5 
16.5 
16.5

16.5 
16.5 
16.5 
16.5 
16.5

10.0
9.8 
9.8 
9.5 
9.5

9.2 
9.2 
9.0
8.:8
8.5

4.2 
4JO 
4.2 
4.3 
4.4 
4.5

Day. May

1 
1 
1 
1
2

2 
2 
2 
2 
2

2 
5 
2 
2 
3

1911. 
6..........
7..........
8..........
9..........
0.. ........

1.. ........
2..........
&.. ........
4..........
5...........

6..........
7..........
S..........
9..........
n..__ . .

31.".........

Day.

1
]
I 
I 
2
2 
2 
2 
2 
2
2 
2 
5 
5
r 
a

1912. 
6............
7............
8............
9............
!0
1... .........
2............
-3............

,5............
6............
7............

>8
>9............
0............
1............

920 
560 
440 
384 
332

284 
284 
284 
284 
332

332 
332 
284 
284 
332 
332

Aug.

4.6 
4.6 
4.7 
4.7 
4.8

2.0 
2.1 
2.2 
2.5
2.5

2.8 
3.0 
6.5 
6.8 
7.2

7.4 
7.6 
7.8 
8.0 
8.1

8.2 
8.5 
8.6 
8.6 
8.7

8.8 
8.8 
8.8 

14.8 
14.8 
14.8

June.

  171 
172 
172172' 

173

140 
140 
140 
345 
464

464 
316 
220 
180 
180

Aug.

32 
32 
23 
21
20
18 
17 
17 
17 
13
13 
13 
17 
17 
17 
17

Sept.

14.8 
22.0 
22.5 
23.2 
34.8

34.7 
50.8 
50.2 
50.0
49.8

49.5 
49.2 
49.0 
48.6 
48.0

47.5 
67.5 
67.0 
66.2 
65.8

66.5 
90.0 

114.8 
114.8 
92.2

93.2 
94.0 
94.5 

117.8 
118.2

July.

49 
49 
64 
64 
64

49 
49 
49 
56 
56

56 
56 
56 
73 
94 
73

Sept.

25 
25 
25
25 
25
25 
25 
25 
25 
25
25 
25 
25 
25
25

Oct.

124.0 
97.0 
97.5 
75.0 
75.8

54.0 
54.8 

-64.2 
64.8 
55.0

55.5 
56.0 
56.2 
56.5 
38.8

38.8 
38.8 
38.8 
38.8 
38.5

38.2 
38.0 
37.5 
37.2 
25.0

25.0 
25. a 
25.0 
25.2 
25.2 
25.5

Aug.

56 
56 
56 
56 
56

56 
56 
56 
56 
83

83 
83 
56 
56 
56 
56

Nov.

25.5 
25.8 
25.8 
25.8 
25.8

26.0 
26.0 
26.2 
26.2 
39.0

........

Sept. Oct.

20* 
20( 
20f 
174 
14'

14" 
17" 
17<
in
14-

14' 
14^ 
14'
14' 
14'

...... 
> ......
> ......

t ......

I ......
t ......
1 ......
1 ......
I ......

1 ......
I ......
t ......
t ......
1 ......

Oct. Nov.

2 
2 
2 

. 2 
2
2 
2 
2 
2 
2
2 
2 
2 
2 
2 
2

5
5 
5 
5 
5
*>
5 
5 
5 
5
5 
5 
5 
5 
5

45 
34 
34 
34 
25
25 
25 
25 
26 
25
21 
15 
15
18 
20

Dec.

17.0 
17.0 
16.0 
16.0 
15.0
15.0 
14.0 
14.0 
13.0 
12.0
12.0 
11.0 
10.0 
10.0 
10.0. 
10.0
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Daily discharge, in second-feet, of Lee Greet; at Cardston. Alta,, 1909-1914 Contd.

Day.

1913.

2............
3............

5............

6.. ..........

8............

10............

12............
13............
14

16............
17
18............
19............
20............

Ol

22............
23............

25............

28............
29............
30. ...........
31............

Day.

1914. 
l............
2.. ..........
3............
4............
5............

6............
7............
8.. ..........
9............
10............

11............
12............
13............
l<i. ...........
15............

Mar.

Jan.

14.0
14.0
14.0
13.4
13.0

12.5
10.5
9.0
8.0
8.5

8.1
8.0
8.0
8.0
8.0

8.0
8.0
8.0
7.5
7.5

7.0
6 K

6.3
6.5
7.0

7.5
8.0
8.5
9.0
9.5

Apr.

60
44
90*

71
56

50
42
64
69
4$

79
98

113
113
130

Feb.

10.6
10.6
11.0
11.0
11.0

11.5
11.5
11.5
12.0
12.6

13.0
13.0

13.5
14.0

14.0

1 q e
I 0 ft

1 q A

1 q ft

12.6
13.0
14.0
15.0

15.0
16.0
1 ft ft

May.

110
130
130
127

130
130
148
186
190

166
166
166
162
159

Mar

2
2
2

3
4
4

5

&
5
6
6
 

£
e
 
7

7
7
7
7
7

S

«
S

June.

AC

95
ion

110
QS

98
95
56
69
69

69
67

116
148
101

0
4

*
«

5
fl
3
8

8
o
1
2

4
A

Q

0

2<j
K

6
7

Q

<f\

2
8
4

J

Apr.

8
15<
23
31
<H

49
62
65
57
29

9Q

29
29
28
97

28
28
28
27
97

24
23
19
10

19

1Q

19
" i ft

16
24

uly.

56

67
64
>;a

50
46
38
38
30

28
30
97

.

fi
I)

5
5
5

I)
n<*
8
8

<?
8

8

1

0
fl
9
0

0
0
6
6
4

1
1
1
1
?

f

',
J

?

?
f

5
f
3

May.

186
162
152
137
123

127
155
137
137
137

195
195
186
195
178

9/lS

212
278
303
000

97ft

283
303
308
303

308
01 0

308
298

O7q

Day.

1914
6.......

Q

9.......
>0

1.......
2.......
,3.......
'4.......
!5. ......

g

M2

........
(0
1.......

Jun

?
?
2
?
1

1
1
1
1
1

1
1
1
1
1

1

1

1

r
4
4
a

e.

30
39
17
08
99

78
70
70
70
8fi

59
62
62
48
30

01

13
10
04*>?

QO

no
81
79
76

i^
i ft
9S

13
OS

M

Ju

ar.

39
35
25

144
m
107
212
ion
??1

60

iy.

WH
166
148
123
104

98
104

9?,
81
71

71
fifl
6ft
56
w

6ft
46
45
41
40

<?7

18

38
OK

34

141
104
46
48
5fi
07

Ap

1

1
1

A

r.

13
»*
RT
79
fi?,

08
(14
in
37
10

98
87
W
87
84

ug.

34
W
?9
34
33

32
30
34
76

130

71
5ft
48
4ft
41

35
35
v«
38
32

28
24
24
23

23
99

23
23
27
26

May

14
14
IS
13
13

1?
1?
11
ia
11
10
10
9
9
9
9

£

8
1
0
0
4

7
0
R
0
3

7
1
8
5
?,

Sept..

26.0
22.0
20 0
22.0
18.0

18.0
17.2
14.0
14.0
17.2

21.0
14.0
14.0
14.0
14.0

14.0
14.0
14.0
14.0
14.0

14.0
99 n
22.0
19 rt

18.8

14.0
14.0
17.2
18.0
14.8

June.

98
92
84
71
69

64
60
52
52

113

127
74
64
64
64

Oct.

14.8
14.0
14.8
18.  
20.0

20.9
28.9
28. 0
22.9
22.0

67.0
84.  
69.0
60.  
50.0

45 9
37.0
33.9
26.9
27.0

27.0
27.0
24.9
26.0
26.0

27.0
27.0
34.0
27.0
27. »
29.0

July.

NOTE. 1909: Gage installed June 28, carried out by flood July 27, and reestablished Aug. 11. 
1911: Discharge determined by shiftmg-control method, June 1 to July 6.
1912: No observations during early part of season. Stage-discharge relation affected by ice, Nov. 27 to 

Dec. 31.
1913: Stage-discharge relation affected by ice, Jan. 1 to Apr. 7 and after Oct. 30. 
1914: Stage-discharge relation affected by ice, Mar. 21 to Apr. 4.
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Monthly discharge of Lee Creel: at Cardston, Alta., 1909-1914. 

[Drainage area, 118 square miles.]

Month.

1909. 
June 28-30.... . ....................
July 1-26. .........................
August 11-31. . ....................

1919.

June. .............................
July...............................

November 1-10.. ..................

The period. .................

1911.

July...............................

October 1-14. .....................

The period. . ................

1912.

1913.

AprU.... ................ ..........

July...............................

October. ..........................

The period..................

1914. 
March 21-31 .......................

July 1-13. .........................

The period ..................

Discharge in second-feet.

Maximum.

198.0 
230.0 
55.0 
39.0 
13.5 
16.5

51.0 
138.0 
118.0 
25.0 
14,8 

118.0 
124.0 
39.0

1.400 
464 
185 
206 
590 
144

56 
34 
45 
45 
21

14.0 
18.0 
84.0 

653.0 
318.0 
428.0 
204.0 
130.0 
26.0 
84.0

221
162 
190
148 
71

Minimum.

198.0 
48.0 
23.0 
10,0 
7.0 
7.0

23.8 
19.8 
23.0 
4.0 
2.0 

14.8 
25.0 
25.5

242 
140 

49 
56 
43 
94

13.0 
25 
25 
15.0 
10.0

16.3 
10.6 
20.0 
86.0 

123.0 
76.0 

.34.0 
22.0 
14.0 
14.0

25 
22 
92 
52
27

Mean.

198.0 
121.0 
36.0 
19.7 
10.1 
11.3

30.6 
60.6 
45.8 
8.8 
6.9 

63.7 
49.2 
27.2

357 
242 
83.3 
90.8 

244 
124

28.'7 
25.6 
26.2 
27.0 
16.5

9.09 
13.00 
59.30 

293.00 
224.00 
180.00 
75.40 
37.60 
16.90 
32.30

119
86 

132 
86 
46

Per 
square 
mile.

1.678 
1.026 
.305 
.166 
.085 
.096

.259 

.513 

.390 

.074 

.059 

.540 

.417 

.230

3.03 
2.05 

.706 

.770 
2.07 
1.05

.244 

.217 

.222 

.229 

.139

.077 

.110 

.502 
2.480 
1.900 
1.530 
.639 
.319 
.143 
.274

1.010 
.729 

1.120 
.729 
.390

Run-off.

Depth in
inches on 
drainage 

area.

a 19
.99 
.24 
.19 
.10 
.04

1.75

.29 

.59 

.44 

.0§ 

.07 

.60 

.48 

.09

2.65

3.49 
2.29 

.81 

.89 
2.31 
.55

10.34

.78 

.24 

.26 

.26 

.16

1.20

.09 

.12 

.58 
2.77 
2.19 
1.71 
.74 
.37 
.16 
.32

9.05

.41 

.81 
1.29 
.81 
.19

3.51

Total in 
acre-feet.

1,178 
6,228 
1,497 
1,170 

619 
224

10,914

1,821 
3,726 
2,725 

541
424 

3,784 
3.025 

540

16,586

21,951 
14,400 
5,122 
5,583 

14, 519 
3,444

65,619

1,765 
1,523 
1,611 
1,607 
1,014

7,526

559 
722 

3,646 
17,435 
13,773 
10, 711 
4,636 
2,312 
1,005 
1,986

56,785

2,596 
5,117 
8,116 
5,117 
1,186

22,132
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PINEPOUND CREEK NEAR SPRING COULEE, ALTA.o

LOCATION. In NE. J sec. 29, T. 4, R. 23 W. fourth meridian, half a mile due west of 
Spring Coulee village, 200 yards upstream from traffic bridge, on road allowance 
between sections 29 and 32.

DRAINAGE AREA. As much of the flow past this station is waste water from the 
Alberta Railway & Irrigation Co.'s canal, the drainage area has not been com 
puted.

RECORDS AVAILABLE. April 30, 1914, to October 31,1917.
GAGE. Vertical staff nailed to timber driven into bed of stream and braced to right 

bank; read by H. E. Loveday.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed of creek sand and gravel. Right bank consists of sand 

and gumbo; high and not subject to overflow; left bank consists of gravel, and rises 
gradually to above high-water mark. One channel at all stages. Control shifts.

EXTREMES OF DISCHARGE. 1914-1917. Maximum stage recorded 3.73 feet, April 30, 
1914 (discharge, 219 second-feet); minimum stage recorded, "dry" .during 
various periods.

ICE. Observations discontinued during winter season; flow negligible.
ACCURACY. Stage-discharge relation not permanent. Rating curves fairly well 

defined. Gage read to hundredths daily. Records poor.

Discharge measurements of Pinepound Creek near Spring Coulee, Alia,., 1914-1917.

Date.

1914. 
Apr. 30
May 1

20

30
July 14

24

15
28

Sept. 16
24

Oct. 2

1915.
Mar. 23
Apr. 16
May 17

24
July 9

31
Sept. 7

28

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

V. A. Newhall. ........
.....do..................
W. A. Burton..........
V. A. isewhall.. ........
.....do..................
.....do..................

.....do..................

height.

Feet. 
3.73
3.36
3.26
3.12
2.92
2.90
2.84
2.74
2.73
2.72
2.71
2.70
2.71

3.22
2.60
2.60
2.62
2.65
2.61
3.19
2.63
2.61

Dis 
charge.

Sec.-ft. 
218.0
88.0
52.0
40.0
16.0
13.1
10.9
6.7
5.5
5.4
4.3
4.4
4.6

56.0
2.6
3.6
4.3
3.7
2.7

53.0
2.4
2.5

Date.

1916 
Mar. 20
Apr. 14
May 9

27
July 17
Aug. 21

Oct. 9

1917.
Apr. 17
May 11

24
July 16
Aug. ^

27
Oct. 31

Made by  

.....do..................

.....do..................

.....do..................

W. A. Burton. .........
S. H. Frame...........

W. A. Burton..........
A. TV. P. Lowrie......
.....do..................

A. W. P. Lowrie.......
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
2.66
2.64
2.49
2.72
2.68
2.34
2.35
2.35

2.68
2.37
2.37
2.31
2.30

Dry.
Dry.
2.35
2.35
2.65

Dis 
charge.

Sec.-ft. 
2.50
5.00
1.73
8.60
6.70

6.06
6.16

1.45
.58
.54
.48

0
0
0
0
0
3.70

a Formerly called "Pinepound Creek at Packard's farm." 
6 Discharge determined by hsing a 6-inch weir.
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Daily discharge, in second-feet, of Pinepound Creek near Spring Coulee, Alta., 1914-1917.

Day.

1914. 
1....................................
2....................................
3....................................
4....................................

6....................................
7....................................
8....................................
9....................................

10. ...................................

11....................................
12....................................
13....................................
14. ...................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23.................................. .
24....................................
25. ...................................

26....................................
27....................................
28. ...................................
29....................................
30. ...................................
31....................................

1915. 
1.................... ................
2....................................
3....................................
4....................................
5..........:.........................

6....................................
7....................................
8....................................
9....................................
10....................................

II.!..................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22
23....................................
24. ...................................
25....*................................

26....................................
27....................................
28................................1...
29....................................
30....................................
31....................................

Mar.

57.0
34.0
22.0

7.0
3.5
4.7
6.0

10.0
12.3

Apr.

219

13.5
18.4
14.3
12.9
8.5

7.5
6.0
3.9
3.2
3.2

2.6
2.3
1.8
1.6
2.0

2.0
1.8
1.6
1.2
1.0

.6
1.8
1.0
.8
.4

.2

.0
183.0
96.0
32.5

May.

114.0
117.0
57.0
63.0
57.0

53.0
11.7
11.1
10.5
11.1

9.8
8.2
8.0

13.0
72.0

72.0
48.0
48.0
48.0
47.0

47.0
50.0
48.0
50.0
51.0

47.0
48.0
48.0
47.0
51.0
53.0

21.0
17.5
14.3
15.1
2.9

2.3
2.6
2.0
2.0
1.8

2.0
2.0
1.8
3.2
4.7

2.6
2.0
2.8
1.8
2.0

1.8
1.6
1.8
1.8
1.6

1.8
2.0
1.8
2.0
2.0
2.3

June.

* 
50.0
53.0
51.0
61.0
45.0

45.0
45.0
43.0
42.0
40.0

39.0
39/0
40.0
37.0
39.0

39.0
39.0
37.0
37.0
10 1

16.8
17.7
16.8
15.1
15.1

13.7
13.7
15.0
15.0
16.8

1.8
2.6
2.9
2.6
3.2

4.3
6.5
5.1
5.5
4.3

4.7
5.1
4.7
3.9
5.1

3.9
4.3
4.7
4.7
4.3

3.5
2.9
3.2
3.5
3.2

46.0
30.0
52.0
49.0
48.0

July.

12.4
13.0
13.0
14.4
13.7

13,7
13.0
13.0
13.7
13.7

14.4
14-4
15.0
15.0
15.0

15.0
15.0
15.1
13.0
15.0

15.0
15.0
13.7
11.8
11.8

11.1
10.5
9.8

99.0
11.7
6.0

17.5
3.5
2.9
2.0
2.0

1.8
2.0
1.8
2.3
2.0

1.8
2.0
2.0
2.3
2.0

2.0
2.3
2.9
2.6
2.3

2.0
2.0
2.6
2.3
2.0

2.0
2.3

82.0
17.5
4.7

49.0

Aug.

6.0
6.0
6.0
6.0
5.7

5.7
5.7
5.7
6.0
5.7

5.4
5.7
5.4
5.4
5.1

5.4
5.4
5.7
5.4
5.4

5.4
5.4
5.4
5.4
5.7

5.4
5.4
5.4
5.4
5.7
6.0

48.0
21.0
4.7
3.9
3.2

3.5
3.9
3.2
3.5
3.9

3.2
2.9
3.9
2.9
3.2

2.9
2.3
1.2
2.0
2.3

4.3
2.9
2.0
2.6
2.3

1.8
2.0
2.0
1.6
2.3
2.9

Sept.

6.0
5.7
5.7
5.7
5.7

5.7
5.4
5.4
5.4
5.7

5.7
5.7
5.4
5.4
5.4

5.1
4.8
4.8
4.8
4.8

4.8
4.8
4.8
4.5
4.5

4.8
4.8
4.8.
4.5
4.8

2.0
2.9
4.3
3.2
2.9

2.3
2.9
3.2
2.6
3.5

3.2
3.9
4.3
3.5
2.9

2.3
2.9
4.3
3.5
3.2

3.5
3.9
3.5
4.3
3.9

4.7
3.2
2.3
2.0
2.6

Oct.

4.8
4.8
5.4

129.0
133.0

9.2
8.0
7.0
7.5
4.5

4.5
4.3
3.0
3,0
3.9

8.5
9.8
9.8

12.4
8.5

6.5
4.5
3.0
2.8
2.8

2.8
2.6
2.4
2.4
2.0
2.0

2.9
3.5
3.9
2.9
3.5

3.2
3.9
3.5
2.9
3.2

3.2
3.5
3.2
3,2
2.9

2.6
2.6
2.3
2.3
2.0

2.0
1.8
2.0
1.8
1.6

1.4
1.0

0

-4
  0
.0

123678° 20  8
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Daily discharge, in second-feet, of Pinepound Creek near Spring Coulee, Alta., 1914-
1917 Continued.

Day.

  
1916. 

1............... .....................

3............ .......... ...............
4....................................

6....................................
1. ...................................
%....................................
9....................................

10. ...................................

11................. ...... .............
12........................... ........
13....................................
14.......... ....... ...................
15....................................

16....................................
17....................................
18

19............. .......................
W........ ............................

Zl............. .......................
22....................................
23....................................
24....................................
25....................................

26. ...................................
27....................................
oja
29....................... ̂ ... .........
30. ...................................
31....................................

1917. 
1. ...................................

3....................................
4 ... ..... . ....... ...... ...
5....................................

6 ......... ........... . . . .....
7 '
g
9..... ...............................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

5.0

25.0
20.0
15.0
14.5
10.7

10.2
11.8
9 7

12.9
13.4
16.1

Apr.

14.00
14.50
15.60

7.60

7.60
7.20
6.70
4.30
4.60

5.10
4.80
4.30
5.10

4.60
4.30
4 Art

3.80
3.00

3.30
3.00
2.80
2.40
2.30

2.30
2.40

1.90
1.60

1.48
1.50
1.15
1.85

1.15
1.40
1.52
1.35
1.45

May.

1.45
1.45
1.60
1.75
2.30

2.30
2.30
2.10
1.75
1.75

1.90
2.10

2.30
1.90

1.90
1.90
2 in

1.90

2.10
2.30
3.80
4.30

7.20
8.60
8.10
7.60
8,60
5.40

1.21
1.04
.96

1.12
.96

.87

.78

.87

.87

.96

.63

.87

.78

.78

.70

.70

.70

.78

.78

.78

.87

.87

.96

.96
1.04

1.04
1.04
1.81
1.81
1.12
1.12

June.

6.3
6.7

12.4
12.4
11.3

11.8

7.2
7.2
6.3

5.4
5.4
4.8
4.6
4.6

4.8
4.8
5.4

7.2

6.7
7.6
5.4
6.3
5.8

5.8
5.1

5.8
2.8

1.12
1.04
.96
.87

.63

.70

.68

.70
1.12

22.00
2.85
1.30
1.12
1.04

1.21
2.10
1.81
1.55
1.68

1.68
1.55
1.30
1.12
.70

.66

.68

.66

.52

.54

July.

2.60
.55
.55
.46
.46

1.75
1.75
1.75

1.75

1.90
1.90
2.80
4.30

" 5.10
6.70

6.70
6.30

5.80
5.80
6.30
6.30

5.80
5.40

5. SO
1.75
2.10

.50

.45

.40

.38

.35

.33

.30

.29

.28

.27

.25

.19

.11

.03
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Aug.

2.10
2.10
2,40
2.60
2.40

2.40
2.40
2.60
2.60
2.80

2.60
2.60
3.00
3.30

a 1.03

a. 48
0
0
0

.38

.10

.12

.12

.10

.10

.10

.12
0
0
0

.46

0
0
0
0
0

0
0
0
0
0

.93

.42
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Sept.

0.46
.55
.46
.46

.55

.46

.55

.55

.38

.38

.46

.46

.55

.55

.55

.55

.12

.55

.55

.55

.55

.46

.55

.79

.55

.79

.79
,55
.79

0
0
0
0-
0

0
0
0

.93

.52

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Oct.

0.67

.67

.91
1.03

.91

.67

.12

.29

.38

.38

.38

.67

.79

.55

.67

.46

.55

.55

.46

.38

.38

.46

.29

.46

.38

.21

.21

.21

0
0
0
0
0

.52

.42

.42

.52

.36

14.00
18.80
20.00

20.00
21.00
22.09
23.00
22.00

35.00
17.60
6.80

*7.30
7.00

5.30
5.00
5.50
5.00
4.60
3.70

a Estimated.
NOTE. 1916: Stage-discharge relation affected by ice Mar. 20-23.
1917: Shifting control Apr. 22-29 and June 30-July 15. No flow July 15 to Aug. 10, Aug. 13 to Sept. 8, and 

Sept. 11 to Oct. 5. Water flowing but no record taken before Apr. 22. Water standing in pools Sept. 11-27.
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Monthly discharge of Pinepound Creek near Spring Coulee, Alia., 1914-f917.

Month.

1914. 
April 30 .... .............................................
May......................................................
June .................................................. . .
July......................................................
August........................ . ...................

October 1-31 .............................................

1915. 
March 23-31 ..............................................
April................................................:....

July......................................................
August ...................................................

October..................................................

1916. 
March 20-31 ..............................................
April. ....................................................
Mav

July......................................................

1917. 
April 22-30..... ..........................................
May......................................................

July......................................................

September. ..............................................
October. .................................................

The period

Discharge in second-feet.

Maximum.

219 
117 
61 
99 

6 
6 

133

57.0 
183.0 
21.0 
52.0 
82.0 
48.0- 
4.7 
3.9

25.00 
15.60 
8.60 

12.40 
7.20
3.30 
.79 

1.03

1.52 
1.81 

22.00 
.50 
.93 
.93 

35.00

i

Minimum.

8.0 
13.7 
6.0 
5.1 
4.5 
2.0

3.5 
0 
1.6 
1.8 
1.8 
1.2 
2.0 

  0

5.00 
1.60 
1.45 
2.80 
.46 

0 
.12 
.12

1.15 
.63 
.52 
0 
0 
0 
0

Mean.

219.0 
45.8 
33.2 
16.0 
5.6 
5.2 

13.3

17.40 
14.19 
4.08 

10.85 
7.37 
4.91 
3.26 
2.39

13.70 
5.40 
3.20 
6.60 
3.80 
1.26 
.54 
.51

1.43
,96 

1.82 
.13 
.04 
.05 

8.58

Run-off 
(total in 

acre-feet).

434
2,816 
1.975 

984 
344 
309 
818

7,681

311
844 
251 
646 
453 
302 

' 194 
147

3,148

326 
321 
197 
393 
234 
77 
32 
31

1,611

25.0 
59.0 

108.0 
8.0 
2.5 
3.0 

528.0

733. S

Mean monthly discharge, in second-feet, of Pinepound Creek near Spring Coulee, Alta.,
1914-1917.

Year.

1914.........................
1915.........................
1916.........................
1917.........................

Mar.

ol7.4
ol3.7

Apr.

o219. 00
14.20
5.40

ol.43

o s
583

May.

46.00
4.10
3.20
.96

13.6
836

 

June.

'33.00
10.80
6.60
1.82

13.1
780

July.

16.00
7.40
3.80
.13

6.8
418

Aug.

5.60
4.90
1.26
.04

3.0
184

Sept.

5.20
3.30
.54
.05

2.3
137

Oct.

13.30
2.40
.51

8.58

o.2
381

Total 
in acre- 

fact.

7,680
3,148
1,611

733

3,319

a Incomplete: record not included in average.
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POTHOLE CREEK NEAR MAGRATH (TTPPER STATION), ALTA. "

LOCATION. In the NW. £ sec. 10, T. 5, R. 22 W. fourth meridian, 3£ miles south 
of Magrath, above the spillway of the Alberta Railway & Irrigation Co.'s canal, 
and about 15 miles above confluence with St. Mary River.

DRAINAGE AREA. 162 square miles.
RECORDS AVAILABLE. Open-water periods April 27, 1914, to October 31, 1917.
GAGE. Vertical staff; read by L. A. Harrison.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. Channel straight for about 100 feet above and 50 feet 

below gage. Bed composed of fine gravel and stones. Banks high and not subject 
to overflow. Control consists of gravel and stones likely to shift during flood

EXTREMES OP DISCHARGE. 1914-1917. Maximum stage recorded, 5.41 feet Mar. 10, 
1916 (discharge, 626 second-feet); minimum stage recorded, 0.00 feet (no flow) 
during various periods.

ICE. Observations discontinued during winter season.
ACCURACY. Stage-discharge relation permanent except during high stages. Gage 

read to hundredths once daily. Observations during September and October, 
1917, do not appear *to be accurate. Daily discharge ascertained by applying 
daily gage heights to rating table. Record fair.

Discharge measurements of Pothole Creek near Magrath (upper station), Alta., 1914-1917.

Date.

1914. 
Apr. 27
May 20

29
July 13
Bept. 16

1915. 
Mar. 20
Apr. 15
May 13

23
July 8

30
Bept. 6

28

1916.
Mar. 20
Apr. 13

Made by  

O. H. Hoover..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

V. A. Newhall. ........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
W. A. Burton..........
V. A. Newhall.........

S. H. Frame...........
.....do..................

Gage 
height.

Feet. 
0.90

an

2.170
1.185

Qcn

4.200
1.310
1.180
2.585
1.250
1.080

1.94
1.32

Dis 
charge.

Sec. -ft. 
2.01

7Q

0
0
0
0

57.00
Q nn
2 en

233.00
15.00
8.20

106.00
13.10
6 QA

56.0
 ICC

Date.

1916.

July 18
Aug. 11

30
Sept. 18

1917.

Mav 16

28
July 16

31
Aug. 17

Oct. 3

Made b.y  

.....do..................

R. H. Frame. ..........
"W. A. Burton..........
S. H. Frame ...........
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
0.98
1.65
1.41
1.81
1.08
1.19
1.36

1.95
1.43
1.38
1.28
1.09

.92
1.02
1.04
1.22

Dis 
charge.

Sec.-ft. 
3.5

48.0
20.0
74.0
6.6

13.4
29.0

61.0
25.0
24.0
13.4
4.8
0

o2.4
3.7
3.2

10.3

Stream very shallow; result probably high.
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Daily discharge, in second-feet, of Pothole Creek near Magrath (upper station), Alta.

Day. Apr. May. Juno. Day. Apr

1914. 1914. 
1............ ...... 1.28 0.01 11................. 
2.. .. ... 1.28 -01 12. ...........
3............ ...... 2.40 
4............ ...... 2.80
5............ ...... 5.60

6. ................. 4. 70
7. ................. 3. 80
8. ................. 4. 90
9............ ...... 4.30

10 3 80

.01 13 
0 14 
0 15

0 16 
0 17 
0 18 
0 19 

2n

Day.

1915. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
SI... ̂ .. .....................

Feb. Mar.

85.0 
172.0

316.0 
398.0 
284.0 
172.0 
65.0

135.0 
217.0 
208.0 
136.0 
126.0

63.0 
37.0 
20.0 
20.0 
24.0 
28.0

Apr.

41.0 
48.0 
50.0 
53.0 
27.0

22.0 
18.8 
16.4 
12.5 
9.5

8.9 
8.0 
9.5 
9.2 
7.7

7.2
7.2 
7.7 
5.3 
4.8

4.5 
4.0 
4.0 
3.8 
3.6

3.1 
2.7 
2.2 
1.8 
2.0

May.

. 2.90 

. 2.50

. 2.00 

. 1.42

. 1.42

. 1.18

. .98

. .79

. .79
7O

May.

  3.1 
4.3
5.0 
4.8 
4.3

5.3 
7.2 
6.1 
5.3 
4.0

2.9 
1.8 
1.3 
2.9 

54.0

41.0 
118.0 
78.0 
30.0 
25.0

16.8 
14.0 
13.1 
11.9 
10.1

9.5 
8.0 
6.6 
4.5 
3.1 
2.7

June.

June.

2.2 
35.0 

348.0 
235.0 
325.0

181.0 
61.0 
41.0 
39.0 
33.0

. 24.0 
18.0 
19.2 
20.0 
22.0

22.0 
24.0 
23.0 

132. a 
48.0

14.0 
15.6 
12.5 
13.1 

150.0

118.0 
114.0 
115.0 
74.0 
47.0

Day. Apr. May. June.

1914. 
21............ ...... 0.79 ...... 
22............ ...... .79 ......'
23............ ...... .65 ...... 
24............ ...... .59 ......
25............ ...... .65 ......

26............ ...... .65 ......
27............ 2.00 .45 ......
28............ 2.00 .23 ......
29............ 2.00 .17 ......

31............ ...... .12 ......

July.

30.0 
27.0 
25.0 
23.0 
16.4

11.0 
9.5 
8.0 
6.6 
5.3

5.0 
5.3 
5.6 
5.3 
5.6

5.6 
5.8 
6.3 
7.2 
8.0

8.0 
7.7 
8.0 
8.0 
8.6

8.9 
19.2 
45.0 
90.0 

101.0 
38.0

Aug.

22.0 
19.6 
18.8 
16.4 
13.4

12.2 
10.4 
6.6 
5.0 
4.0

4.3 
3.6 
3.6 
4.0 
4.3

47.0 
47.0 
44.0 
42.0 
38.0

22.0 
9.5 
9.5 
6.6 
6.6

4.0 
4.0 
4.0 
4.0 
2.9 
2.9

Sept.

2.9 
1.8 
4.0 
4.0 
4.0

11.0 
4.0 
4.0 
4.0 
5.3

6.6 
6.6 
8.0 
9.5 
9.5

11.0 
11.0 
16.0 
12.5 
11.6

10.4 
9.2 
6.1 
3.1 
1.2

.5 

.3 
6.1 
.0 
.0

Oct.

0 
0 
0 
0 , 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
.04 
.07
.11
.13

.15 

.18 

.20 

.26 

.28 

.32
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Daily discharge, in second-feet, of Pothole Creek near Ifagrath (upper station), Alia. 
Continued.

Day.

1916. 
*!.... .......................
2...........................
3.. . . .

5..........................

6...........................
7...........................
8...........................
9...........................
10...........................

11................. ..........
12. ..........i........ .......
13...........................
14...........................
15...........................

16... .............. ..........
17...........................
18...........................
19...........................
20...........................

21...........................

23...........................
24...........................
2 =

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1917. 
1... ........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
lo

14.:.........................
15...........................

16...........................
17...........................
18...........................
19...........................
20.-.....................:...

21...........................

23...........................
24--.----....................
25...........................

26.................... .......
27...........................

-28. ..........................
29. ..........................
30...........................
01

Feb.

115
115
111

109
79
CO

48

........

Mar.

50.0
59.0
64.0
68.0
64.0

53.0
50.0

188.0
VU fl
q-iQ n

290.0
276.0
174.0
142.0
no A

77.0
69.0
62.0
41.0
56.0

43.0

26.0
O1 A

17 Q

17 Q
17 3

18.4
19 0
17 Q
18.4

356
a 300

232
232
230
oqo

Apr.

17.9
19.0
18.4
17.9
18.4

20.0
21.0
00 A

12.5

10.9
10.0
17 Q
7 ft

6.6

6.6
6.3
5.2
4.4
3.9

3 O

3 K

3 K

3 O

3 0

3 e

3.5
3 7

5 O

8.6

OQO

89
103
118
iqo

154
1Q7
9Q1

240
248
oofi

197
168

147

68
61
61
49

33

101
94
88
72
72

68
72
76
79
86

May.

9.5
10.4
10.9
in Q
7.0

4.7
4.4
4.4
4.2
3.5

3.9
3.9
5.6
6.6
5.9

5.6
4.7
4.2
4.2
3.9

3.9
7 £

14.1

290.0

257.0
of)A A

186.0
163.0
148.0 

83.0
79.0

68.0
65.0

65.0
58.0
58.0
54.0
54.0

40.0
36.0
29.0
26.0

25.0
15.1
15.1
15.1
18.6

18.6
19.3
29.0
58.0
83.0

79.0
68.0
65.' 0

101.0
101.0
79 fl

June.

115
99
84
93

206

176
96
48
44
57

71
52
48
44
35

29
25
22
40
45

46
55
57
K7

54

50
49

151
143
113

47.0
44.0
44.0
42.0
40.0

38.0
34.0
30.0
22.0
50.0

151.0
158.0
101.0
58.0
40.0

33.0
29.0
26.0
22.0
24.0

22.0
22.0
22.0
22.0
22.0

22.0
21.0
13.4
15.1
15.1

July.

69.0
68.0
60.0
50.0
43.0

35.0
48.0
40.0
35.0
29.0

28.0
23.0
20.0
17.9
15.7

13.6
8.2

20.0
10.9
10.9

10.9
10.9
10,0
9.0

10.9

9.0
7.4
5.2
4.7
3.7
3.3 

15.1
15.1
12.1
12.1
12.1

9.4
9.4
9.4
7.0
7.0

7.0
5.1
5.1
5.1
3.9

3.9
3 9
3.9
3.1
3.1

3.1
3.1
3.1
1.0
0

0
0
0
0
0

Aug.

2.50
2.50
2.00
1.86
1.44

1.44
1.30
1.10

71.00
238. 00

126.00
99.00
56.00
48.00
38.00

30.00
30. QO
29.00
28.00
25.00

23.00
21.00
20.00
19.50
19.00

16.30
10.40
8.60
8.60
6.30
7.00 

0
0
0
0
0

0
0
0
7.00
7.00

5.10
5.10

15.10
5.10
2.80

2.00
1.80
1.40
.70

0

0
0
0
0
0

0
0
0
0
0
0

Sept.

5.9
17.3

173.0
218.0
230.0

219.0
158.0
142.0
101.0
70.0

45.0
24. ;0
63.0
49.0
37.0

19.5
13.6
16.8
13.6

10.4
10.0
8.2
7.8
7.0

7.0
7.0
7.0
7.0
7.0

0
0
0
0
0

0
3.70
3.30

15.80
15.80

12.70
9.90
7.50
7.50
9.90

15.80
23.00
23.00
19.30
9.40

5.10
5.10

12.10
22.00
29.00

26.00
22.00
18.60
14.50
12.10

Oct.

7.0
11.4
11.4
14.1
19.5

19.5
17.9
16.8
24.0
25.0

25.0
25.0
29.0
22.0
21.0

18.4
16.8
15.7
13.6
13.6

14.1
15.2
15.2
14.6
14.6

14.1
14.6
15.2
15.7
16.3
16.8 

9.4
8.9
3.2
5.5
4.1

3.4
3.1
3.1
3.1

3.1
3.1
3.1
3.1
5.1

5.1
9.4

15.1
22.0
26.0

29.0
29.0
36.0
50.0
36.0

29.0
36.0
29.0
29.0
29.0
29.0

a Estimated.
NOTE. 1914: No flow after June 9.
1916: Control shifting May 24-June 28, July 15-20, Aug. 9-21, and Sept. 2-23. 
1917: No flow July 25 to Aug. 8 and Aug. 20 to Sept. 6.
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Monthly discharge of Pothole Creek near Magrath (upper station), Alta., 1914-1917. 

(Drainage area, 162 square miles.)

Month.

1914. 
April 27-30....... .................
May..............................

1915. 
March 14-31...... .................
April..............................

July..............................

The period..................

1916.

May..............................

July..............................

1917. 
March 26-31 .......................

July..............................

Discharge in seeond-feet.

Maximum.

2.00 
5.60 
.01

398.00 
53.00 

118.00 
348.00 
101.00 
47.00 
16.00 

.32

123. 
319. 

23. 
290. 
206. 

69. 
238. 
230. 

29.

356.0 
291.0 
101.0 
158. 0 
15.1 
15.1 
2&0 
5(LO

Minimum.

2.00 
.12 
.00

20.0 
1.8 
1.3 
2.2 
5.0 
2.9 
.0 
.0

48.0 
17.3 
3.3 
3.5 

22.0 
3. S 
1.1 
5.9 
7.0

230.0 
33,0 
15.1 
15.0 
0 
0 
0 
3.1

Mean.

2.00 
1.77

139.00 
13.50 
16.30 
77.50 
18.20 
19.80 
6.10 
.06

94.0 
87.0 
10.3 
56.0 
73.0 
24.0 
32.0 
57.0 
17.2

264.00 
125.00 
52.00 
41.00 
5.30 
1.71 

11.40 
16.20

Per 
square 
mile.

0.012 
.011

.8590 

.0830 

.1010 

.4790 

.1120 

.1220 

.0380 

.0003

.580 

.537 

.064 

.346 

.451 

.148 

.198 

.352

.ioa

1.630 
.772 
.321 
.253 
.033 
.011 
.070 
.100

Ban-off.

Depth in 
inches on 
drainage 

area.

0.002 
.012

.014

.5700 

.0930 

.1160 

.5340 

.1290 

. 1410 

.0420 

.0004

1.6254

.17 

.62 

.07 

.40 

.50 

.17 

.23 

.39 

.12

2.67

.36 

.86 

.37 

.28 

.04 

.01 

.08 

.12

2.12

Total in 
acre-feet.

16 
109 

0

125

4,969 
804 

1,001 
4,613 
1,119 
1,216 

365 
3

14,090

1,492 
5,349 

613 
3,443 
4,344 
1,476 
1,968 
'3,392 
1,058

23,135

3,142
7,438 
3,197 
2,440 

326 
105 
678 
996

18,322

Mean monthly discharge, in second-feet, of Pothole Creek (upper station) near Magrath,
Alta., 1914-W17.

Year.

1914..........................
1915..........................
1916..........................
1917..........................

Average run-off per square 
mile........................

Feb. Mar.

87

50
3,074

Apr.

o2.0
13.5
10.3

125.0

50
2,975

May.

1.77
16.30
56.00
52.00

32
1,968

June.

0
78
7^
41

48
2,856

July.

0
18.2
24.0
5.3

11.9
732

Aug.

0
19.80
09 no
1.71

13.4
824

Sept.

0
6.1

57.0
11.4

18.6
1,107

Oct.

0
0.06

17.20
16.20

8.4
516

Total 
in acre- 

feet.

125
14,090
23, 135
18,322

13,918
14,052

87

a Partial record not included in average.
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POTlflOLE CREEK NEAR MAGRATH (LOWER STATION), ALTA.

LOCATION. In NE. J sec. 1, T. 6, R. 22 W. fourth meridian, 3 miles northeast of Ma- 
grath, 4 miles below spillway of the Alberta Railway & Irrigation Go's, canal.

DRAINAGE AREA. Not computed, as part of the flow past this station is waste water 
from the Alberta Railway & Irrigation Co.'s canal.

RECORDS AVAILABLE. April 28, 1914, to October 31, 1917.
GAGE. Chain gage on left bank, read by John Brown.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. Bed, composed of sand; constantly shifting. Banks low 

and subject to overflow. Control likely to shift.
EXTREMES OF DISCHARGE. 1914-1917. Maximum stage recorded, 4.50 feet June 28, 

1916 (discharge, 1,300 second-feet); minimum stage recorded, zero, October 
10 to 14 and 22 to 31, 1914.

ICE. Observations discontinued during winter season.
ACCURACY. Stage-discharge relation not permanent. Owing to unstable nature of 

control and stream bed rating curves are very poorly defined. Gage read daily to 
hundredths. Daily discharge obtained by applying daily gage heights to rating 
tables and applying corrections for periods of shifting control. Record poor.

Discharge measurements of Pothole Creek near Mac/rath (lower statwri), Alta., 1914-1917~

Date.

1914. 
Apr. 28
May 20
June 9

29
July 13

24
Aug. i?

28
Sept. 16

24

1915.

Apr. 15
May 13

23
July 8

30

9S

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................
W. A. Burton..........

V. A. Newhall.........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
0.90
1.81
1.95
2.17
1.93
1.86
1.74
1.47
2.14
1.43
1.33

1.500
1.920
4.155

2.680
3.130
2.420
2.230

Dis 
charge.

Sec.-ft. 
l."97

70.00
94.00
79.00

a 132. 00
148.00
114.00
66.00

232.00
80.00
61.00

76.0
8.8

52.0
567.0
147.0
114.0
261.0
78.0
62.0

Date.

1916. 
Mar. 20
Apr. 13
May 10

July 18
Aug. 11

30

Oct. 13

1917.
Apr. 18
May 16

28
July 16

31
Aug. 16
Sept. 7

Nov. 1

Made by 

.....do.................

.....do.................

.....do.................

S. H. Frame...........
W. A. Burton..........

.....do.................

.....do.................
A. W. P. Lowrie. ......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
2.23
1.72
2.25
2.73
2.74
3.08
2.56
2.16
1.90

2.36
2.21

2.23
2.07
1.96
2.59
2.11
1.74
1.50

Dis 
charge.

Sec.-ft. 
83.0
22.0
76.0

145.0
143.0
275.0
116.0
64.0
43.0

104.0
72.0
53.0
86.0
52.0
46.0
96.0
56.0
19.7
11.3

Station moved July 13,1914.
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Daily discharge, in second-feet, of Pothole Creek near Magraih (lower station), Alta.,
1914-1917.

Day.

1914. 
1.. .............. ....... ..
2...........................
3...
4. ..................
5...........................

6..........................
7. ..........................
8...........................
9...... .
10...........................

11........... ....
12..................... ....
13...........................
14............. .....
15...........................

16.............. ............
17..........
18............ . . ..
19.............. ............
20...........................

21.............. ............
22............
23................ ... .....
24...........
25.............

26...........................
27.......... ..... . ..
28..........................
29...........................
30............ ..... .
31...........................

1915. 
1- ..........................
2............. . . ....
3................ ..........
4............
5...........................

6............ . ........
7...........................
8............ ... . ...
9............. ............
10...........................

11..........
12.............. ........ .
13...........................
14............ . ..
15...........................

16............ . ..... . .
17........................ .
18...........................
19...........................
20...........................

21...........................
22............. ..... .
23...........................
24...........
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Feb. Mar.

115.0

225.0
686.0
686.0
99.0
70.0

a 126. 0
199.0
204.0
212.0

0135.0

81.0
11.0

ol8.8
26.0
30.0

o34.0

Apr.

 

2.00
2.00
1.60

38.0
38.0
56.0

o44.0
34.0

30.0
28.0

o25.0
23.0
17.0

ol6.4
16.4
15.8
15.8
14.0

14.0

11.0
8.0
6.0

6.0
5.6
5.6
5.6
5.6

3.6
3.2

o25.0
61^0
99.0

May.

91 3

180

140
1 ^3

117
165
165
tort
188

188
178
101
178
21

1 3fi

136
44
42
68

34
58
85
75
76

76
105
68
44

473
478

85.0
73 n

o64.0
o63.0

63.0

64.0
46.0
42.0

o40.0
38.0

o42.0
46.0
51.0

107.0

olSS.O
233.0

160.0
0119.0

85.0
84.0

99.0
124.0

a 122. 0
120.0

a 126. 0
129.0

o 126. 0
120.0

June.

163
9 K

76
101
1 nc

128
428

9 ^
114

C^Q

580
611
636
220

660
649
285
156
203

612
146
142
164
iqc

107
103
88
78

108

119.0
120.0

o322.0
577.0
520.0

a394.0
a 274.0

170.0
173.0

ol75.0

178.0
153.0

0153.0
153.0
153.0

al65.0
178.0

ol75.0
175.0

134.0
151.0

al41.0
132.0

520.0
0346.0
"191 0

87.0
67.0

'July.

1 OK

111
-IOK

1 ^A

138
138

L 150
fiflfl

i ^
170
132
120
112

146
139
141
164
156

148
149
172
145
140

136
140
140

70
140
130

93
Qd

o91
o90

87

153
o!32

115

103

o!03
104

o!04
105

ol05

106
260

ol96
190
142

142
o!32

132
o!33
o!35

136
138

o254
400
260
221

Aug.

1 on

519

174
161

161
161
1 **9

109
so

so'87
8989'
80

74
76
78
80
82

91
87

195
267
242

197
315
304
292
292
200

o204
o!89

173
ol72

171

123
122

93
092

89
76

o80
87

o87

87
178

ol65
153

ol23

101
o76

60
o57

54

o54
54
54

o54
54
54

Sept.

200
OAA

200
200
200

200
200
189
185
189

189
200'178
193

112
106
102
102
112

Q9'56

56
56
56

92
t;fi
56

, 61
56

50
067
101
086
o?4

65
54

54
o56

59
o58
o58

58
58

o51
45
45

o45
46

o46
46

o50
54
54

o56
o59

62
o69

76

Oct.

Cfl

Rft

*\(\

165
660

200
92
92
Cfl

0

0
0
0
a

56

56
56
Cfl

40
27

4
0
0
0
0

0
0
0
0
0
0

76
81

08!
81
87

ol23
178

o!86
191

ollO

o67
48
48

a 44
42

42
o42

42
a 41

40

o40
40
39

o39
39

38
o38

38
a38

38
038

a Estimated.
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Daily discharge, in second-feet, of Pothole Creek near Magrath (lower station), Alta. t
1914-191 7 Continued.

Day.

1916.

2................ ..........
3...........................
4...........................
5...........................

6...........................
7...............'...........
8........ . . . ..........
9...........................
10...........................

11...........................
12. ........... ..............
13...........................
14.......... ..............
15............ ..............

16. .......... ..............
17. ..........................
18.......... ..............
19...........................
20.......... ..............

21...........................
22. ....... .. ..............
23...........................
24........... ..............
25...........................

26...........................
27...........................
2S............ ..............
29...........................
30...........;...............
31........... ..............

1917. 
1............ ..............
2...........................
3...........................
A.
5. ........ ..............

6...........................

8...........................
9...........................
10...........................

11...........................
12.......... ..............
13...........................
14

16...........................
17...........................
18...........................
19...........................
20. ..........................

21...........................
22.......... . ..............
23...........................
21.......... ..............
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Feb.

t

........

o2.0

Mar.

o3.0
«3.0

2.0
2.0

o2.0

3.0
3.0

olO.O
30.0

oSO.O

o 408. 0

58.0
o50.0

43.0
038.0

33.0
052.0

71.0

o69.0
68.0
68.0

057.0
46.0

o44.0
42.0
37.0

o42.0
46.a
37.0

........

.......

Apr.

37.0
37.0
37.0

37.0

324)

32.0
oSO.O

28.0

28.0
a25.0

22.0

14.0

»]4.0
14.0

14.0
14.0

8.0
8.0

oS.O
8.0
8.0

5.6
8.0

o28.0
« 60.0

86.0

o529
o538
o303
o200

o529
a 857
o941
a 744
o500

o689

224

172

73

104
102

180
169
128
93

98
110
115
119
300

May.

o70.0
66.0
68.0
74.0

o74.0

74.0
a 72.0

71.0
71.0
74.0

« 75.0
76.0
74.0
68.0

055.0
42.0
54.0

o48.0
42.0

21.0
57.0
99.0

o 270. 0
441.0

900.0
503.0

o324.0
145.0

147.0

113
89
47

105

50
75

108
82
75

75

57
62
69

72
74
68
65
87

95
90
88
86

110

130
150
286
233
187

June.

278
278

o230
190
154

353
142

ol()5
68

a 80

93
132
113

a 100
88

a 88
88

o62
37

o52

68
93
86

088

93
140

1,300
337

75
71
53
51
49

49
50
48
53
70

460

309
61
57

64

126
73
61

185
116
107
110
125

107
140
86

141
178

July.

o284
o238

193
232
206

187
189
196
185
198

191
173
167
140
125

189
115
143
164
116

132
88

103
108
116

126
172
164
146
153
152

101
150
138
111
on

115
112
185

95
104

107

94
88
75

52
55
57
55
56

55
56
55
53
40

37
39
41
45
44
46

Aug.

148
155
158
171
144

138
140
116
720
346

375
278
204
203
177

144
164
238
195
172

170
172
155
162
141

155
134
134
126
116
111

41.0
38.0
41.0
40.0
41.0

42.0
40.0
41.0
42.0
40.0

166.0
45.0

150.0
34.0
49.0

96.0
26.0
17.0
31.0
6.0

27.0
18.0
25.0
45.0
6.0

37.0
35.0
5.0

11.0
3.0
9.0

Sept.

106
363
387
503
353

321
189
121
137
373

387
422
404
353
137

128
137
64

142
81

60
58
46
53
60

61
57
54
64
52

30.0
15.0
6.0

21.0
39.0

32.0
56.0
2.0
4.5

21.0

35.0
104.0
122.0
99.0
70.0

65.0
30.0
20.0

135.0
42.0

16.0
10.0
23.0
34.0
18-0

125.0
100.0
20.0
40.0
35.0

Oct.

44.0
46.0

165.0
167.0
147.0

145.0
132.0
130.0
73.0
51.0

41.0
39.0
37.0
28.0
36.0

29.0
44.0
32.0
28.0
30.0

27.0
40.0
42.0
39.0
36.0

27.0
41.0
23.0
16.6
27.0
11.4

13.0
14.0
19.7
12.5
2.0

5.0
12.0
30.0
15.0
40.0

41.0
20o. 0
261.0
163.0
183.0

156.0
247. 0
162.0
180.0
200.0

44.0
79.0
2.0
2.5
7.0

5.0
6.Q
3.0
6.0
7.0

31.0

a Estimated.
NOTE. 1914: No flow, Oct. 10 to Oct. 14, Oct. 22 to Oct. 31. 
1915: Shifting control, June 4 to July 8 and July 30 to Aug. 13. 
1916: Stage-discharge relation affected by ice, Feb. 27 to Mar. 10. 
1917: Shifting control, Apr. 15 to Oct. 31.

Shifting control, July 19 to Aug. 30.



PLATE VII.

A. UNITED STATES RECLAMATION SERVICE, ST. MARY CANAL. SIPHON CROSSING
ST. MARY RIVER.

B. UNITED STATES RECLAMATION SERVICE CANAL. DROP NO. 2.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 123

Monthly discharge of Pothole Creek near Magrath (lower station), Alta., 1914-1917.

Month.

1P14. 
April 28-30. ..............................................

Julv. .....................................................

October 1-21 .............................................

1915.

.Tulv.. .....................................................

The period. ........................................

1916.

Ma y.. ....................................................

July......................................................
'Vnpu^t

1917.

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

2.0 
478.0 
C60.0 
600.0 
519.0 
200.0 
660.0

686 
99 

233 ' 
577 
400 
204 
101 
191

2 
408 

86 
900 

1,300 
284 
720 . 
503 
167

941 
286 
610 
185 
166 
135 
261

Minimum.

1.6 
21.0 
76.0 
70.0 
74.0 
56.0 
0

11.0 
3.2

38.0 
67.0 
87.0 
54.0 
45.0 
38.0

1.0 
2.0 
5.6 

21.0 
37.0 
88.0 

111.0 
46.0 
11.4

73.0 
47.0 
48.0 
37.0 
3.0 
2.0 
2.0

Moan.

1.87 
138.00 
259. 00 
152.00 
177.00 
133.00 

065.00

174. 3 
22.8 
99.4 

213.5 
147.2 
104.4 
58.5 
67.0

1.5 
73.0 
25.0 

141.0 
179.0 
164.0 
192.0 
189.0 
57.0

B21 
100 
126 

80 
40 
46 
69

Run-off 
(total in 

acre-feet).

11 
8,485 

15,412 
9,346 

10,883 
7,9M 
3,997

56,048

5,877 
1,358 
6, 113 

12, 702 
9,053 
6,422 
3.483 
4,120

49,128

t> 
4.480 
1,488 
8,67t> 

10,651 
10,084 
11,806 
11.246 
Si 505

61,495

19, 101 
6,149 
7,49S 
4,919 
2.460 
2,737 
4,243

47, 107

<* Reduced to monthly average.

Mean monthly discharge, in second-feet, of Pothole Creek near Magrath (lovjer station),
Alta., 1914-1917.

Year.

1914........................

1916........................
1917........................

Feb.

ol.5

Mar.

73

73
4,489

Apr.

al.87

25.00

123
7,319

May.

138
99

141
100

120
7,379

June.

2.59
214
179
126

194
11,544

July.

152
147
164

80

136
8,362

Aug.

177
104
192
40

128
7,870

Sept.

133
58

189
46

106
6,307

Oct.

65
67
57
69

54
3,935

Total 
in 

acre-feet.

58,043
49, 128
61,945
47, 107

53,557
57,295

« Incomplete; record not included in average. 

STATIONS ON CANALS.

UNITED STATES RECLAMATION SERVICE ST. MARY CANAL AT HUDSON BAY 
DIVIDE, NEAR BROWNING, MONT.

LOCATION. At Douglas Bridge on the Hudson Bay divide, 3 miles above the outlet 
of the canal, 30 miles direetlv north of Browning on the Blackfeet Indian Reser 
vation. (See PI. VII B.)

RECORDS AVAILABLE. July 3 to December 31, 1917.
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GAGE. A vertical staff, graduated to tenths and nailed to upstream side of left pier 
of bridge; read once a day by ditch rider employed by United States Reclamation 
Service.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge at the gage.
CHANNEL AND CONTROL. Channel is uniform in cross-section but slope varies with 

the stage. Control is a V-shaped concrete drop a mile below gage.
EXTREMES op DISCHARGE. Maximum discharge recorded during the year, 254 

second-feet.
REGULATION. Flow is regulated at head gates, 26 miles above. A small reservoir 

at Spider Lake serves to equalize sudden changes at the head gates.
ACCURACY. Stage-discharge relation practically permanent. Discharge computed 

by using a rating curve based on discharge measurements in 1918 and measure 
ments of North Fork of Milk River at Peter's ranch, below outlet of the canal. 
Records fair.

COOPERATION. In 1917 station was maintained by United States Reclamation 
Service.

Daily discharge, in second-feet, of United Stales Reclamation Service St. Mary canal at 
Hudson Bay divide, near Browning, Mont., 1917.

Day.

I............
2............

4............
6.. ..........

6............
7............
.............
9............

10............

July.

0
0
86
ftl
173

203
203
203
223
223

Aug.

243
254
254

254

254
254
254
254
254

Sept.

254
254
254

254

223
233
233
233
193

Day.

11............
12............
13............

15. ...........

in............
17............
18............
19............
20. ...........

July.

233
223
223

223

223
223
223
223
228

Aug.

254
254

254

254
254
254
254
254

Sept.

138
146
130
0
0

Day.

21............
22. ...........
23. ...........
24. ...........
25. ...........

26. ...........
27............
28............
29............
30. ...........
31............

July.

233
233
254

254

243
243
243
243
243
243

Aug.

254
254
254
254
254

254
254
254
254
254
254

Sept.

NOTE: For method of computing daily discharge see "Accuracy" in station description.

Monthly discharge of United States Reclamation Service St. Mary canal at Hudson 
Bay divide, near Browning, Mont., 1917.

Month.

July 3-31..... ............................................

Discharge in second-feet.

Maximum.

254 
254 
254

Minimum.

86 
243 
130

Mean.

218 
254 
215

Run-off.

Total in 
acre-feet.

12.500 
15,600 
5,540

33,600

FIDLER BROTHERS' DITCH AT BOUNDARY CREEK, ALTA.

LOCATION. In the SE. \ sec. 19, T. 1, R. 26 W. fourth meridian, at Boundary Creek
post office, 15 miles southwest of Cardston, Alta.

RECORDS AVAILABLE. September 13, 1911 to July 13, 1914, and July 10 to 17, 1917. 
GAGE. Vertical staff driven in bed of ditch; read by James Fidler. 
DISCHARGE MEASUREMENTS. Made near gage. 
CHANNEL AND CONTROL. Permanent.

Water diverted from July 10 to July 17, 1917. As no measurements were obtained! 
it is impossible to systematize daily discharges. From the mean gage height, slope, and 
cross-section flow is estimated as 0.77 second-foot, or 12 acre-feet for period.



PLATE VIII.

A. ALBERTA RAILWAY & IRRIGATION CO.'S CANAL. INTAKE AND DAM, KIMBALL,
ALBERTA.

£. ALBERTA RAILWAY & IRRIGATION CO.'S CANAL. FLUME NO. 2, MAIN CANAL 
BELOW MAGRATH, ALBERTA.
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Discharge measurements of Fidler Brothers' ditch at Boundary Creek, Alta., 1913 and
1914.

Date.

1913.

1914.

July 2

Made by  

 

O . H . Hoover. ............................................................
.....do....................................................................

Gage 
height.

Feet. 
1.33

1.51
1.46

Dis 
charge.

Sec.-ft. 
2.55

2.6
2.5

Daily discharge, in second-feet, of Fidler Brothers' ditch at Boundary Creek, Alta., 1913-14.

Day.

1913. 
16.......................................
17.......................................
18.......................................
19.......................................
20.......................................

21.......................................
22.......................................
23.......................................
24.......................................
25.......................................

26.......................................
yj... ....................................
28.......................................
90
30.......................................
31.......................................

June.

2.50
2.50
1.80
2.50

2.50
1.80
1.80
1.80
2.50

2.50

Day.

1914 
1.............................
2.............................
3.............................
4.............................
5.............................

6.............................
7.............................
8.............................
9.............................

10.............................

11.............................
12.............................
13.............................
14.............................
15.............................

June.

2.6
2.6
2.6

2.6
2.6
2.5
2.5
2.5

2.5
2.4
2.9
2.6
2.2

July.

2.4
2.5
2.5
2.5
2.5

2.6
2.5

  2.5
2.4
2.4

2.4
2.4
2.4

Monthly discharge of Fidler Brothers' ditch at Boundary Creek, Alta., 1-913-14.

Month.

1913. 
June 1 7-26. ...............................................

The period. ........................................

1914. 
June 3-15.. ...............................................
July 1-13. ................................................

The period. ........................................

Discharge in second-feet.

Maximum.

2.50

2.9
2.6

Minimum.

1.80

2.2 
2.4

Mean.

2.22

2.5
2.5

Run-off.

Total in 
acre-feet.

44

44

64 
64

128

ALBERTA RAILWAY & IRRIGATION CO.JS CANAL AT KIMBALL, ALTA.

LOCATION. In SE. J sec. 36, T. 1, R. 25 W. fourth, meridian, at the village of Kimball, 
12 miles from railway station at Cardston, 200 yards below Alberta Railway & 
Irrigation Co.'s dam on St. Mary River. Station replaces one in the SE. J sec. 
21, T. 2, R. 24 W. fourth meridian, on the flume 6 miles'down the canal from the 
head gates. (See PI. VIII.)

RECORDS AVAILABLE. During irrigation reasons, May 1, 1910, to October 21, 1917.
GAGE. Inclined staff set in concrete lining of canal at control. Gage read daily 

by W. D. Willgrass to August 1; from that date by William Nicolls.
DISCHARGE MEASUREMENTS. Made from suspension bridge.
CHANNEL AND CONTROL. Bed and control composed of loose gravel, which is likely 

  to shift. High gravel banks, lined with concrete for few feet at section.
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EXTREMES OP DISCHARGE. 1910-1917: Maximum stage recorded, 53 inches at flume 
No. 1 June 20, 1910 (discharge, 858 second-feet); minimum stage recorded, 0.55 
foot October 17, 1911 (discharge, 18 second-feet).

REGULATION. Discharge controlled by head gates 500 feet above station.
ACCURACY. Stage-discharge relation practically permanent at the concrete measuring 

section at present in use or at the former station at the flume. Slight change in 
control at present station probably due to shift of gravel below measuring station. 
Gage readings apparently too few for close determination of mean daily discharge. 
Records fair.

Discharge measurements of Alberta Railway & Irrigation Co.'s canal at Kimball, Alia.,
1915-1917.

Date.

1915. 
May 6

11
21
22

July 12
Aug. 3

6
17

1916.
Apr. 25
May 30

23
26

July 5
11
26

Made by  

V. A. Newhall. ........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

S. H. Frame ...........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
3.410
3 44ft

3.800
4.005
3.745
3.005
2.800
2.800
2.800

1.92
2.10
2.87
2.91

3.16
3.15
3.14

Dis 
charge.

See.-ft. 
272
276
339
372
333
997

208
194
196

113
129
225
218
254
254
256
250

Date.

1916. 
Aug. 15

8
21
26
29

1917.
May 3

25
June 19
July 9

26

Oct. 17

Ma'de by  

S.H. Frame...........
.....do.................
.....do.................

S.H. Frame............
.....do.................

... .do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.......?.........

.....do.................

Gage 
height.

Feet. 
3.15
3.13
2.35
2.35
2.55
2.55

1.50
1.81
2.10
3.50
4.20

4.10
3.25
3.00

Dis 
charge.

Sec.-ft. 
252
251
156
148
174
IT^t

77
104
136
311
414
4^9

378
9-lfl

«219

a Determination likely to be in error owing to heavy snow storm at time of measurement.

Daily discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal at Kimball,
Alta, 1915-1917.

Day.

1915. 
1...................................... ......
2........... ................................
3............................................
4....................................... ....
5............................................

6............................................
7.. ..........................................
8............................................
9............................................
10............................................

11.......................... ...... ....
12......................................... ..
13............................................
14............................................

16................................. ..... .
1, ............................................
18......................................... .
19............................................
20.................................. .......

21 .......................... ...... .... .
22................ ...........................
23............................................
24............................................
25. ....................... ....... ... .

26............................................
27......................................... ..
VS.. ...................... ........ ......
29............................................
30............................................
31............................................

Apr.

58
177
167
167

May.

224
221
247
248
273

275
276
276
276

283
275
336
336
338

335
336
336
332
335

336
367
368
370
367

367
370
367
370
367
370

June.

368
370
360
356
352

354
354
356
357
341

332
328
325
332
332

332
328
328
322
314

312
312
314
298
118

222
223
221
222
220

July.

223
221
248
247
234

222
222
221
222
221

222
221
222
222
221

223
224
221
222
220

221
222
222
222
222

222
222
220
210
199
210

Aug.

209
197
199
199
198

199
199
199
199
199

199
198
199
199
199

199
199
198
200
199

198
199
199
199
199

199
199
199
199
199
199

Sept.

198
199
2ol
199
198

199
199
245
276
275

273
273
273
255
255

255
251
254
255
255

254
251
254
256
254

251
254
254
255
254

Oct.

251
256
255
256
224

199
199
399
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Daily discharge, in second-feet, of Alberta Railway <fc Irrigation Co.'s canal
Alia. Continued.

Day.

1916. 
1. ...........................................
2............................................
3. . . . ...
4. ...........................................
5. ...

6............................................
7.--.---...................-.......-.....--..
8............................................
9. ...........................................
10............................................

11-...................'........................
12............................................
iq

14............................................
15............................................

16............................................
17............................................
18.. ..........................................
19. ................ ..........................
20............................................

21 ............................................
32............................................
23............................................
24. ...........................................
25............................................

26. ...........................................
27............................................
28................. . ........................
29............................................
30............................................
31

1917. 
1............................................
2. .......... . . ....................3................. .....:....................
A

s. ................ ........................
6. ........... ... ......................
7............................................
8. .......... ... ......... ......
9.............. .. ........................
10............................................

11... .............. . .........................
12. .......... . ... ................
13................. ........................
14. ...... ... ............
15. ........... . . . ......................

16. ........... . . . ......................
17................. ........................
18................... ........................
19. ........ . .... ..............
20................. ........................

21 ........ ... ...........
22........... ..... ........................
23............................................
9J.

25. ......

26. ...... . . ...... ....
27................. . ......................
28. ...... ... .............
29. ................ ..........................
30............................................
31 ................. ........................

Apr.

........

114

86
199

133

::::::
57
64
53
65
77

May.

147
163
179
179
178

179
181
-179
192

192
192
193
192
217

246
261
276
307
333

356
357
257
356
211

112
112
120
129
128

77
78
77
90
104

104
105
105
105
104

104
104
104
135
135

135
135
135
135
135

135
135
135
135
135

135
135
135
135
135
142

June.

128
127
128
133
138

137
138
142
158
157

158
157
158
157
157

194
 205
218
217
214

225
231
220
229
255

251
252
252
254
252

168
168
168
168
185

203
215
228
246
266

168
130
228
246
266

287
309
309
309
309

309
309
309
324
339
370'

370
418
418
418

July.

252
254
255
255
255

255
252
254
254
254

254
252
254
254
254

254
255
254
254
254

252
255
252
254
252

252
255
254
252
254
252

418
418
418
418
418

418
418
418
418
418

418
418
402
386
386

386
' 386

386
386
386

386
434
450
450
450

450
450
450
450
450
450

Aug. -

255
254
254
254
254

254
254
252
255
254

254
254
252
254
254

254
255
254
252
254

252
255
254
254
254

254
255
252
254
254

450
450
450
450
450

450
434
450
450
450

450
434
402
402
402

397
394
391
391
400

402
394
386
378
378

376
376
359
320
286
297

Sept.

255
254
255
251
152

116
152
152
152
152

152
152
153
151
152

152
152
152
152
152

152
179

  211
211
192

174
174
174
174
174

276
241
229
215
221

203
184
172
208
303

263
225
223
223
222

222
234
234
234
234

234
234
235
235
235

235
236
236
236
238

Oct.

174
174
174
174
147

124
124

238
238
239
539
239

240
234
234
229
229

222'223

217
217
219

219
219
213
207
207

201

NOTE. 1915: Head gates opened Apr. 27 and closed Oct. 9. 
1916: Head gates opened Apr. 25 and Apr. 28 to Oct. 7. 
1917: Head gates opened Apr. 26 and closed Oct. 21.
Shifting control Aug. 22 to Oct. 21. Determinations of discharge for October believed to be a few second- 

feet too high, owing to insufficient gage-height observations.
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Monthly discharge of Alberta Raihvay & Irrigation Co.'s canal at Kimball, Alta.,
1915-1917.

Month.

1915. 
April 27-30. ..............................................
May.....................................................
June .....................................................
July.....................................................
August. .................................................
September. .................................... .........
October 1-9. .............................................

The period. . .......................................

1916. 
April 26-30. ..............................................
May..... ................................................
June .....................................................
July.....................................................
August...................................................

October 1-7. .............................................

The period. ........................................

1917. 
April 26-30 ...............................................
May............:.........................................
June .....................................................
July......................................................
August. ..................................................

October 1-21 .................................... ........

Discharge in second-feet.

Maximum.

177 
370 
370 
248 
209 
276 
256

133 
357 
255 
255 
255 
255 
174

77 
142 
418 
450 
4CO 
303 
240

Minimum.

58 
221 
118 
199 
197 
198 
199

86 
112 
127 
252 
252 
116 
124

53 
77 

168 
386 
286 
172 
201

Mean.

142 
318 
310 
222 
199 
244 

.230

114 
211 
188 
254 
254 
174 
156

63 
119 
272 
419 
403 
231 
225

Run-off 
(total in 

acre-feet).

1.126 
19.553 
18,448 
13,650 
12,236 
14,519 
3,649

83,179

904 
12,974 
11, 187 
15,618 
15,618 
10,354 
2,166

68, 821

625 
7,317 

16,185 
25,763 
24,780 
13,745 
9,372

97, 787

Mean monthly discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal 
at Kimball, Alta., 1910-1917.

Year.

1910................................
1911................................
1912................................
1913................................
1914:...............................
1915................................
1916................................
1917................................

Apr.

0
  o41

0
0

ol9
o 15
oil

13
774

May.

289
269
260
262
454
318
211
119

273
16,786

June.

628
382
500
526
696
310
188
272

438
26,063

July.

571
376
330
351
666
222
254
419

399
24,534

Aug.

  472
387
298
381
542
199
254
403

367
22,566

Sept.

414
273
309
340
368
244
174
231

294
17,494

Oct.

o50
0213

09
095
a64
059
035

o 152

85
5,226

Total in 
acre-feet.

146,999
117,950
103,295
118,468
170,538
83,412
68,821
97, 787

113,409
113,443

o Reduced to monthly average.

NOTE. Records 1910 to 1914, inclusive, were taken at station near Kimball: those for 1915-1917 at Kim 
ball.
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ALBERTA RAILWAY & IRRIGATION CO.'S CANAL NEAR KIMBALL, ALTA.

LOCATION. In SE. J sec. 21, T. 2, R. 24 W. fourth meridian, 6 miles northeast of 
Kimball post office, 4 miles south of Woolford railway station, 6 miles down the 
canal from head gates at Kimball. Gage midway along 700-foot flume which 
crosses Rolph Creek.

RECORDS AVAILABLE. Irrigation seasons. May 1, 1910, to October 7, 1916. Records 
previous to 1915 were taken at old flume just north of present structure.

GAGE. Vertical staff bolted to left wall of flume; zero of gage level with bottom of 
flume. Gage read by J. M. Dunn.

DISCHARGE MEASUREMENTS. Made from foot bridge spanning flume about midway 
from the ends and built for the purpose.

CHANNEL AND CONTROL. Rectangular flume 27 feet wide with 6-foot walls.
ACCURACY. Owing to the discharge being in an artificial channel the discharge meas 

urements are considered accurate and the records good. 

This station was abandoned in favor of a more convenient site near the head gates
at an artificial gaging section. (See description, pages 125-128.)

Discharge measurements of Alberta Railway & Irrigation Co. 's canal near Kimball, Alta.,
1910-1916.

Date.

1910. 
May 7

Q

July 26
Aug. 8

g

21
Oct. 3

4
5
6

1Q11

May 17

21
July 13

21
21

17
» 30
Oct. 10

14
. 15

' 16
16
17

1912. 
May 6

29

18
24

July 4
17
24

Aug. 10
24
31

SepJ. 17 
Oct. 1

2

1913.
Apr. 30
May 15

Made by 

.....do..................
F.H.Peters...........
.....do..................
.....do..................
....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
-....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
V.Meek.... ............
.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................
G.F.Deas.... .........

F. R. Burfield.........
.....do.................

Gage 
height.

Feet.

3.0

3.2
2 7

3.1
2.1
1 0

1.2

2.00
2 qe

2.75
3 00

9 O*

3.00
3.00
3.11

2.25
2.87
2.24
1 4°.

1.10
1.10
.55

1.76
2.66
2.96
3.11
1 1Q

3.05
2.10
2.12
2.32
2 QO

2.32
2.35 
1.88
1.08

1.32
2.07

Dis 
charge.

Sec.-ft. 
172
274
QKK

474
542
w;40-1
w*
301
944
114

68

246. 30
o->7 Art

450.81
K7Q QK

462. 70
472. 67
495. 02
499.61

296.70
417. 19
272. 03
m /iq

67.81
72.29
18.20

188.7
384.1
460.0
499.7
KO4 Q
4Qft ft
OKA 1

264.8
308.8
q-iA Q
qnv Q

314.3

87.05

OCft

Date.

1913.

6
19

28
July 9

22

27

1914.
May 14

90
27

July 16
16
99

Aug. 12
14
27

17
20
20
20
21
21

Oct. 1

1915.
May 6

11

18
July 13

15

19

1916.

24
July 27
Aug. 17

97

Made l»y  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do............. ....

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

V A Newhall
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
G.H.Whyte.. ........
V. A. Newhall.........
.....do.................

.....do.................

.....do.................

.....do.................

.....do..... ............

.....do.................

Gage 
height.

Feet. 
2.88
2.88
3.20
2.74
2.53
2.47
2 crt

2.99
2.43

2.92
3.62
3.83
3.75
3 fid

3.69
3.61
3.18
3.10
3.16
3.02
9 A7

2.64
1.31
.93

7K

2.10
2.36
2.56

2 con
2.830
3 iqe

3.110
2 KA(\

2.540
2 A{W\

2.405
2.405
2.740

1 QK.

2.53
2.67
2.70
2.70

Dis 
charge.

Sec.-ft.
4ftQ

459
571
429
367
360
sflft
474
322

502
666
736
705
672
672
&AA

521
507
520
483
394
378
107

10
00

250
313
365

274
280
336
329
221
223
108

196
o cq

19^

219
248
249
244

123678° 2C
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Daily discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal near Kvmball,
Alta., 1910-1916,

Day.

1910. 
1..........
2..........
3. .........
4..........
5...........

6..........
7..........
8..........
9...........
10..........

11..........
12..........
13..........
14..........
15..........

May.

155 
155 
155 
155 
155

155 
155 
219 
270 
270

270 
270 
253 
270 
219

June.

398 
398 
398 
398 
495

495 
597 
618 
660
748

770 
638 
660 
660 
682

July.

660 
660 
660 
660 
638

638 
618 
618 
618 
597

597 
597 
576 
576 
576

Aug.

576 
576 
555 
535 
535

515 
515 
535 
515 
515

515 
515 
515 
515 
515

Sept.

323 
341 
341 
341 
360

360 
398 
417 
117 
417

417 
417 
417 
398 .
417 .

Day.

1911. 
1..... .......................................
2............................................
3............................................
4............................................
5.......................................... .

6........................................ ...
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13.......................................... .
14............................................
15............................................

16............................................
17.... .... ..... ...........
18............................................
19............................................
20...... ... ............... ............... .

21........ . . ............................. .
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Oct.

417 
417 
305 
236 
114

68

Day.

I

c 

f

1910. 
L6. .........
17...........
8...........
19.. ........
JO...........

a...... ......
>2.
23..........
24..........
25..........

26..........
27..........
28...........
29..........
30

Apr.

-

138

138 
237 
237 
237 
237

1̂ . .........

May.

25 
25 
67 

254 
273

292 
254 
254 
254 
254

254 
254 
254 
254 
273

»294 
314 
314 
314

«324

333
o326 
« 319 

314 
o314

o314 
314 

a 319 
a 326 

333 
333

May

219 
253 
323 
360 
379

379 
379 
379 
379 
398

398 
398 
398 
398 
398 
398

June.

333
410 
410 
447 

a 427

410 
o410 

410 
o432

454

« 462 
472 

a 452 
434 

o452

472 
o472 

472 
472 

o271

S55 
581 
581 
581
581

, June.

682 
660
682 
682 
858

660
660 
682 
682 
660

660 
638 
660 
682 
682

July.

560 
560 

o280 
248

422 
447 
460 
472 
497

o500 
502 

o500 
497 

o484

472 
472 

o467 
460 
472

0477 
484 

o477 
472 

«484 
497

July.

576 
576 
576 
576 
576

555 
535 
535 
515 
495

495 
495 
495 
475 
475 
475

Aug.

515 
495 
495 
475 
455

455 
436 
417 
436 
417

379 
360 
360 
341 
323 
323

Aug.

497 
484 
484 
502 
502

0444
386 

o386 
386 
386

«379 
374 

o374 
o374 

374

a 379 
381 
381 
381 

o381

381 
o381 
o381 

381 
o362

o343 
o324 

303 
o298 

292 
a 319

Sept.

455 
515 
495 
495 
305

515
515 
515 
495 
417

379 
379 
37ft 
379 
398

Sept.

o348 
374 

o331 
o289 

248

63 
olll 
o!70 
o233 

303

303 
o331 

362 
o367 
o374

o37ft 
386 
386 

a 379 
374

a 374 
0374 

374 
484 
484

Oct.

Oct.

o484 
o484 

484 
a 484 
o484

a 484 
484 

«484 
484 
434

o434 
434 

o360 
287 
125

69 
18 

a 22
28 
28

a Interpolated.
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Daily discharge, in second-feet, ^fAlberta Railway & Irrigation Co.'s canal near Kimb&ll, 
Alta., 1910-1916 Continued.

Day.

1912.

2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

Day.

1913. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8. .........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

May.

92 
166 
186 
196 
196

188 
190 
190 
186 
186

190 
190 
196 
192 
196

May.

106 
126 
136 
136 
136

156 
252 
252 
252 
308

372 
400 
372 
252 
252

June.

472 
472 
467 
462 
462

462 
462 
462 
464 
472

512 
517 
517 
517 
517

June.

428 
458 
458 
461 
467

505 
521 
521 
521 
521

521 
571 
577
577 
571

July.

517
502 
502
484 
484

484 
490 
480 
472 
374

280 
258 
258 
258 
248

July.

372 
372 
372 
372 
372

372 
372 
369 
366 
366

377 
352 
335 
320 
320

Aug.

258 
258 
258 
258 
262

262 
308 
308 
308 
308

303 
308 
308 
308 
305

Aug.

345 
350 
366 
372 
377

372 
366 
359 
359 
359

359 
359 
359 
359 
359

Sept.

305 
308 
308 
308 
308

308 
308 
314 
314 
314

314 
314 
314 
314 
314

Sept.

364 
364 
361 
364 
364

364 
364 
364 
364 
364

364 
308 
352 
348 
345

Day.

1914. 
1. .... ..... . ......
2...........................................
3...........................................
4. . .........................................
5. ..........................................
6..........................'.................
7. .
8...........................................
9.................... ............. . .

10. ..........................................
11...........................................
12...........................................
13...........................................
14...........................................
15...........................................
16...........................................
17...........................................
18. ...........................................
19............................................
20............................................
21..................... ............... ......
22............................................
23....................... ....... ..... ...
24............................................
25. ...........................................
26............................................
27............................................ .......

Oct.

212 
67

Oct.

325 
350 
407 
389 
369

350 
350 
333
58

Apr.

28..................... . . ........... ......
29....................
30. ...........................................
31............................................

283 
283

Day.

1912. 
16..........
17..........
18..........
19..........
20...........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Date.

1913.
16...........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

May.

283
288
365
370
370
365
OQK

408
411
413

413
413
448
453
451
456
456
456 
451
448
509 
475 
509 
531 
531
531 
531 

, 528 
606 
590 
615

May

303 
303 
303 
303 
303

303 
303 
294 
298 
301

350
348 
248 
388 
410 
452

May.

252 
256 
262 
256 
252

254 
256 
262 
258 
252

252 
252 
252 
359 
442 
483

June.

627 
627 
658 
700 
700
700 
697 
691 
697 
704
700 
700 
697 
700 
700
700 
700 
700 
700 
700
714 
717 
727 
717 
724
700 
700 
700 
700 
684

June.

514 
510 
502 
522 
522

520 
520 
514 
522 
522

522 
522 
522 
522 
520

June.

620 
682 
613 
603 
613

613 
603 
603 
521 
505

474 
458 
425 
400 
372

July.

678 
684 
684 
684 
684
678 
684 
684 
684 
684
681 
681 
684 
681 
684
681 
684 
681 
681 
684
«84 
655 
649 
649 
646
643 
627 
615 
612 
^12 
609

July.

258 
258 
258 
258 
258

260 
262 
260 
258 
258

258 
254 
250 
258 
258 
258

July.

320 
333 
333 
333 
338

345 
350 
345 
345 
345

350 
350 
350 
350 
348 
348

Aug.

305 
308 
308 
308 
308

305 
310 
312 
308 
308

308 
308 
308 
308 
308 
305

Aug.

359 
355 
352 
352 
352

352 
352 
352 
352 
489

501 
501 
505 
505 
361 
361

Aug.

609 
609 
606 
606 
596
596 
596 
584 
566 
556
545 
525 
517 
509 
497
489 
575 
462 
497 
497
520 
545 
545 
545 
517
517 
517 
517 
517 
517 
517

Sept.

314 
314 
314 
314 
314

314 
312 
305 
308 
310

305 
303 
298 
292 
292

Sept.

345 
340 
338 
340 
340

340 
335 
333 
320 
303

301 
297 
294 
311 
320

Sept.

475 
478 
481 
478 
475
408 
382 
382 
390 
382
358 
346 
346 
334 
322
327 
358 
356 
358 
122
360 
346 
346 
346 
346
346 
346 
346 
346 
346

Oct.

Oct.

Oct.

346 
346 
346 
382 
276
276
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... A 
Daily discharge, in second-feet, of Alberta Railway & Irrv^tion Co.'s canal near Kimball,

|k Alta., 1910-1916 Continued.

Day.

1915. 
1 .
2............................................
3............................................
4............................................
5............................................

6. .........................................'..
7............................................
8. ...........................................

10. ...........................................

11............................................
12. ...........................................
13............................................
14............................................
15............................................

16............................................
17. ...........................................
18. ...........................................
19. ...........................................
20.. ................................ ..........

21............................................
22..........;.................................
23. ...........................................
24.. ..........................................
Oe

26............................................
27............................................
28............................................
29............................................
30. ...........................................
31............................................

1916, 
1............................................

3............................................

7. ....................................:......
8............................................
g

10. ...........................................

11............................................
12
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19. ............................. ..............
20............................................

21 ............................................
OO

00

OS

26............................................
27. ...........................................
28............ ............................... .
29. ...........................................
30............................................
01

Apr.

152

152

|

i 68
135
116

I

May.

222
222
246
274
276

274
274
274
272
274

276
342
340
340
340

336
338
340
340
340

340
374
372
372
372

372
370
372
372
372
372

149
146
174
175
175

175
175
179
187
187

187
187
187
187
240

231
231
259
295
295

340
340
340
340

o221

102
102
123
123
123
123

Juno.

372
372
370
360
350

350
350
350
350
350

334
336
334
336
336

336
334
338
326
318

320
318
318
318
282

48
222
217
218
204

123
123
123
123
137

130
130
138
162
156

154
154
154
154
154

179
192
213
213
213

196
222
213
218
231

242
242
246
246
240

July.

226
222
250
246
246

220
220
220
220
220

220
220
220
220
220

220
220
220
220
220

222
220
220
220
222

220
220
217
220
204
199

246
249
249
242
246

246
246
249
246
246

246
246
246
244
246

246
246
246
244
246

246
246
246
244
246

246
244
244
244
244
244

Aug.

195
191
191
195
195

195
195
195
195
1S5

195
195
195
195
195

195
195
195
195
195

195
195
195
195
195

195
195
195
195
195
195

244
244
244
244
244

«244
244
242
244
244

244
244
244
244
244

246
249
246
244
244

244
244
244
244
244

244
244
244
244
244
246

Sept.

195
195
195
193
195

195
231
276
276
276

274
274
274
254
250

250
250
250
250
250

250
250
250
250
250

250
250
250
250
250

244
246.

o248
249
249

79
146
149
149

a 149

149
146
149
149
149

149
a 149
149
149
149

149
213
213

o213
213

162
172
172
172
172

Oct.

250
25»
254
254
252

195
195
195

a 172
172
172
172
174

119
119

a Estimated.
NOTE. 1911: Head gates open Apr. 24 to June 25, July 7 to Sept. 5, and Sept. 11 to Oct. 20.
1912: Head gates closed Oct. 3.
1913: No gage readings prior to May 1. Head gates closed Oct. 10.
1914: Head gates open Apr -29 to Oct. 6.
1915: Head gates opened Apr. 27 and closed Oct. 9.
1916: Head gates opened Apr. 38 and closed Oct. 7.
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Monthly discharge of Alberta, Railway & Irrigation Co.'s canal near Kimball, Alta,,
1910-1916.

Month.

1910.

July......................................................

October 1-6 ..............................................

The period. ........................................

1911. 
April 25-30. ..............................................

July 7-31. ................................................

September 1-5, 11-30 .....................................
October 1-20 .............................................

The period. ........................................

1912. 
May......................................................

July.. ....................................................

1913. 
May.....................................................

July.....................................................

The period. ........................................

1914. 
Apr. 29^30. ..............................................

July.....................................................

October 1-6. .............................................

The period. ........................................

1915. 
April 27-30.. .............................................
XT OT7

July.....................................................

October 1-8................. .........

The period. ........................................

1916. 
April28-30.. ........ ..................... ... ..... ...
May................. ...................................

July.......:.............................................

October 1-7 .................. ...........

Discharge in second-feet.

Maximum.

398 
858 
660 
576 
515 
417

237 
333
581 
560 
502 
484 
484

452 
522 
517 
312 
314 
212

483 
682 
377 
505 
364 
407

283 
615
727 
684 
609 
481 
382

160 
374 
372 
250 
195 
276 
256

135 
. 340 

246 
249 
249 
249 
174

Minimum.

155 
398 
475 
323 
305 

68

138 
25 

271 248' 
292 

63 
18

92 
462 
248 
258 
292 
67

106 
372 
320 
345 
294 
58

283 
283 
627 
609
462 
122 
276

............

152 
222 

48 
199 
191 
193 
195

68 
102 
123 
242 
242 

79 
119

Mean.

289 
628 
571 
472 
414 
260

204 
269 
382 
376 
387 
273 
330

260 
660 
330 
298 
309 
140

262 
526 
351 
381 
340 
326

283
454 
696 
666 
542 
368 
329

..........

154 
323 
312 
222 
195 
243 
231

106 
203 
181 
246 
244 
175 
157

Total dis 
charge in 
acre-feet.

17. 776 
37,369 
35,109 
29,022 
24,635 
3,088

146,999

2,428 
16.540 
22,731 
23,119 
23,796 
16, 245 
13,091

117,950

15,987 
29,752 
20,291 
18,323
18,387 

  555

103,295

16. 110 
31,300 
21,580 
23,428 
20,230 
5,820

118,468

1,122 
27,915 
41,415 
40,951 
33,326 
21,898 
3,911

170,538

1,222 
19,860 
18,565 
13,650 
11.990 
14,460 
3,665

83,412

631 
12,482 
10, 770 
15,126 
15,003 
10, 413 
2,179

66,604



134 WATEE SUPPLY OF ST. MARY AHD MILK EIVEES, 1898-1917.

ALBERTA RAILWAY & IRRIGATION CO.'S CANAL AT SPRING COULEE, ALTA.

LOCATION. In the NW. i sec. 28, T. 4, R. 23 W., fourth meridian, at Spring Coulee, 
about half a mile east of the railway station. (See PI. IX.)

RECORDS AVAILABLE. Irrigation seasons May 1, 1914, to October 19, 1917.
GAGE, Vertical staff set in bed of canal near left bank; read by F. H. Kelley.
DISCHARGE MEASUREMENTS. Made from a cable 150 feet above gage.
CHANNEL AND CONTROL. Bed composed of sand, clay, and small stones. High clay 

banks; not subject to overflow, but likely to cave in and change control during 
and after high stages.

EXTREMES OF DISCHARGE. 1914-1917: Maximum stage recorded, 4.75 feet, July 1, 
1914 (discharge, 638 second-feet); minimum stage recorded, 2.09 feet, July 4, 6, 
and 7, 1916 (discharge, 36 second-feet).

REGULATION. Flow controlled by head gates at Kimball and by waste gates, by 
which water can be emptied into Pinepound creek, about a mile above gage at 
Spring Coulee.

ACCURACY. Stage-discharge relation not permanent; affected by shifting of bed and 
caving banks. Gage read to hundredths daily. A few inaccuracies in observa 
tions appear to have occurred during 1917. Daily discharge determined by apply 
ing daily gage heights to rating table, and by shifting-control method. Records 
fair.

Discharge measurements of Alberta Raihvay <fc Irrigation Co.'s canal at Spring Coulee,
Alta\, 19U-W17.

Date.

1914. 
May 1

20
July 14

24

15
28

24
Oct 2

1915.
May 17

24

31
Sept. 7 

28

Made by  

O. H. Hoover..........
..-..do..................
.....do..................
.....do.................
.....do..................
.....do..................
..-..do..................
.....do..................

V. A. Newhall. ........
.....do.... ............
.....do.................. 
.....do..................

Gauge 
height.

Feet.
2 Q9
S 77
4.69
4.66
4 42
A 1 K

4.20
3 47
3 A*

3 79

3 93
3 Q9

3.62
3.22
2.94 
3.08
3 -JO

Dis 
charge.

Sec.-ft.

405
623
615
KAQ

AQ'7

511
9Qft
OftQ

357

360
oert

991

176 
192 
262

Date.

1916.
A -nr 1 4

TWaTT- Q

July 17
Aug. 21

Oct 9

1917
May 11

29 
July 16

15

27

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gauge 
height.

Feet. 
1.33
3.09
3.25
3.35
3 ^1

2.89
1.95

2.72
3 1Q

4.04
3 Q9

4.12
3.89
3.29
3.33

Dis 
charge.

Sec.-ft. 
. Nil.

175
216
242

149
91

222
401
qoo

443

388
216
218



PLATE IX.

A. ALBERTA RAILWAY & IRRIGATION CO.'S CANAL. HEAD GATES ON SPRING COULEE.

B. ALBERTA RAILWAY & IRRIGATION CO.'S CANAL. WASTE GATES.
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Daily discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal at Spring
Coulee, AUa., 1914-1917.

Day.

1914. 
1..........
2, .........
3..........
4.. .. .......
5..........

6.. ........
7..........
8...........

10

11..........
12..........
13..........

15..........

Day.

1915. 
1. .........
2
3..........
4. .........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

May

?,3f74"
24f26"
29f

?,91
29(
?9129,'
TCH

?9
29(
29
so?
32*

)

i

)

!
)

May.

196
207
OQO

^91

430

01Q

394
423
420
411

416
411
420
416
423

June.

349
354
355
360
371

363
359
360
341
339,

317
331
323
328
333

June

46
47
49
52
54

CQ

60
60
62
60

62
62
61
62

July.

216
240
256
248
244

242
225
224
220
221

216
218
216
222
218

q
4

q
4
9
5
7

0

7
8

A

Ju

ug.

168
160
198
187
189

197
194
192
195
198

194
198
203
197
194

iy.

638
633
635
635
630

633
635
633
628
6?,?

625
635
633
630
633

Sep

19
18
21

20

19
19
20
19
19

20
20
20
24
24

t.

0

0

3

8
7
0
8
q

6
8
0
0

Aug.

518
526

a 531
a 537
o542

a 547
552

a 531
o511

490

479
485
485
490
482

Oct.

264
258
263
264
269

266
263
264
227
fill

205

Day.

1914. 
16..........
17..........
18..........
19
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29.........:
30..........
Of

Day.

1915. 
16.........".
17..........
18..........
19..........
20..........

21
22..........
00

24..........
OK

*>Q

OQ

30..........
31..........

May

347
362
360
347
338

335
360
357

qcn

349
347
346
qco

347
331

May.

420
426
426
426
433

430
420
430
438
436

433
438
438
448
456
464

June.

336
323
OO7
00 K

323
*?17

309
307

9Qfi

360
0.88
oot;

217
214

June

63
62
62
62
63

62
62
63
63
62

62
62
63
63
63

July.

O1Q

224
99Q

222

221
219
218
221
91Q

224

365
216
192
174

3
8
5
2
0

8
?!
0
0
5

8
5
0
3
5

A

Ju

ug.

195
189
190
1QO

OAO

190

1 OQ

1S6
1 Q7
ion
192
I<H

iy.

633
62?,
6?8
6?,5
628

630
628
615
617

625
604
620
581
576
555

Sep

?3

?,5i
?,5

OK

74
oc
oc

25
?4
Ofi

26
2ft

t.

8
n
R
8

r)
q
q
R
4

0
q
1

A.ug.

485
495
477
477
487

482
490
460
474
466

479

474
479
461
4-fiQ

466

Oct.

""
"

"*

Interpolated.
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Daily discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal at Spring 
Coulee, Alta., 1914-1917 Continued.

Day.

1916.

2............................................

4............................................
5............................................

6............ ..................................
7............................................
8............................................
9............................................
10............................................

11............................................
12...........:................................

14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22.............................................
23............................................
24 ............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

1917.

2............................................
3............................................
4............................................
6............................................

6............................................
7............................................

9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................

25............................................

26............................................
27............................................
28............................................
9Q
30............................................
Of

Apr.

107
116

May.

159
161
171
167
171

167
170
167
175
177

179
180
182
186
203

239
243
248
251
256

263
270
320
386
365

228
224
217
222
224
170

124
191
109
119

125
125
125
123
121

121
121
122
129
146

147
148
152
149
160

160
164
160
180
165

180
176
183-
1OQ

192

June.

174
174
170
36
37

36
36
170
170
191

204
200
200
182
187

213
226
224
224
180

191
195
235
235
233

235
235
239
239
242

186
190
184
188
192

223
227
233
231
284

383
201
219
223
223

225
249
300
297
287

292
287
284
OQfi

316

319
290

41 s
362

July.

239
244
166
166
166

224
224
224
224
226

220
226
224
222
222

220
246
248
248
248

246
244
246
246
248

246
248
246
246
248
248

338
446
452
471'463

452
446
446
446
401

527
527
527
371
371

377
371
377
386
410

401
527
493
493
483

477
416

A AC.

446
AAfi

Aug.

248
248
250
248
248

248
248
248
248
250

248
248
250
248
250

253
253
250
248
235

237
235
237
237
237

235
237
235
237
237
237

446
437
437
437
437

437
446
461
431
461

446
446
401
401
368

428
434
428
398
383

383
. 383

383
383
368

368
398
374
368
377

o371

Sept.

237
235
299
299
286

« 209
132
¥1
141
141

141
141
141
141
141

141
141
148
148
148

146
145
145
148
172

178
180
180
178
178

«286
195
199
199
195

195
199
190
186
197

195
205
215
225
215

215
207
201
195
195

195
195
205
235
221

215
223
235
235
235

Oct.

145.00
143.00
154.00
160.00
156.00

148.00
130.00
122.00
21.00
22.00

6.40
a
0
0
0

0
0

o.so
0.80
1.60

1.60
2.40
2.40
1.60
1.60

0.80
0
0
0
0
0

235
235
247
177
259

235
235
235
225
215

215
215
215
177
177

177
177
177
160

oEstimated.
NOTE. 1915: Shifting control June 24 to July 9 and Sept. 7-28. Water below zero gage from Oct. 

12-31.
1916: Shifting control May 10-26.
1917: Head gates were opened Apr. 26 and closed Oct. 21. Control shifting May 30 to June 9. Re 

sults for July believed to be about 30 second-feet too high, owing to erroneous gage-height observations.
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Monthly discharge of Alberta Railway & Irrigation Co.'s canal at Spring Coulee, Alta.,
1914-1917.

Month.

1914. 
May......................................................
June. ........................................... . ...
July.....................................................
August....... . . ............. ......... .
September. ............................... ...... ..
October 1-6. ....................................... .....

The period .........................................

1915. 
April 28-30. ...... ......... . ..........
May. ....................................................

July........... . . . ............... . . ..
August. ...................................... ......
September ......................................... . .
October 1-12 . ..... ...... .............. ....

The period.........................................

1916. 
April 29-30............ ........................... ......
May......................................................

Jnly..... ............................................ ...
August. ........ .................... ..... . .
September ........................................ . .
October...... .. ... ... ........

The period.. ......................................

1917. 
May 2-31........ .........................................
June ......................................
July*.....

October. .................................................

Discharge in second-feet.

Maximum.

464 
635 
638 
552

362 
363 
365 
203 
264 
269

116 
386 
242 
248 
253 
299 
160

199 
413 
527 
461 
286 
259

Minimum.

196
469 
555 
461

............

233
88 

174 
160 
187 
205

107 
159 
36 

166 
235 
132 

0

109 
184 
338 
368 
186 
160

Mean.

402 
603 
622 
494 

a 330 
a 300

3i~7 
315
227 
192 
228 
250

112 
217 
184 
230 
244 
173 
39

147 
264 
441 
410 
210 
210

Total 
in 

acre-feet.

24, 718 
35,881 
38,245 
30,375 
19,636 
3,569

152,424

19, 467 
18,756 
13,952 
11, 775 
13,585 
5,460

82,995

444 
13, 343 
10,949 
14; 142 
15, 003 
10,294 
2,398

66,573

8,747 
15,709 
27, 116 
25,210 
12,496 
7,914

97, 192

« Discharge estimated from records of flow at Kimball.
6 Discharge recorded for July, 1917, believed to»be about 30 second-feet too high owing to erroneous gage- 

height observations.

Mean monthly discharge, in second-feet, of Alberta Railway & Irrigation Co.'s canal at 
Spring Coulee, Alta., 1914-1917.

Year.

* 

1914................................
1915................................
1916................................
1917................................

Apr.

t 7

7
417

May.

402
317
217

6143

270
16, 601

June.

603
315
184
264

20; 350

July.

622
227
230
441

23,365

Aug.

494
192
244
410

Sept.

aSOO
228
173
210

228
13, 567

Oct.

a 300
689

39
6129

139
8,547

Total.

Acre-ft. 
"152,424

82,995
66,573
97, 195

I 99, 796
103, 445

Estimated. *> Reduced to monthly average.
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MISCELLANEOUS MEASUREMENTS.

The results of discharge measurements of streams and canals in 
the St. Mary River basin at points other than those at which gaging 
stations have been maintained are presented in tho following table:

Miscellaneous measurements in St. Mary River drainage basin, 1900-1917. 

Made by United States engineers.

Date.

1900. 
June 18
Aug. 6
Oct. 14

1901. 
Oct. 9 

30
Nov. 5

1903. 
May 10

10
uly 18

Aug. 3

Oct. 5
Aug. 3

1904. 
July 12

July 30

1905. 
July 20
Sept. 23

24

24

24
25

July 22
Sept. 26

23
July 22

22
Sept. 25

1908. 
July 28

1910. 
Nov. 20

1911. 
Dec. 6

1912. 
Mar. 19

1913. 
Aug. 21

Stream.

St. Mary River........

.....do.................

.....do.................

S wiftcurrent Creek. . . . 
.....do.................

.....do.................

.....do.................

rigation Co.'s canal.

rigation Co.'s canal. 
.....do.................

.....do.................

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................

rigation Co.'s canal.

.....do.................

Alberta Railway & Ir
rigation Co.'s canal. 

St. Mary River........

Boulder Creek. ........

Tributary to 

Belly River...........

.....do................

.....do...:............

St. Mary River........ 
.....do. ...............
.....do................

.....do................

.....do................

Belly River...........
.....ao... .............
.....do................

.....do................

.....do................

.....do................

.....do. .............. .<

.....do................

.....do................

....xdo.. ..............

Belly River...........

Swiftcurrent Creek. . . .

Locality.

Babb, Mont.................
.....do......................
.....do......................

Babb, Mont................. 
.....do......................
.....do......................

.....do... ...................

Babb, Mont.

ternational boundary. 
.....do. .. ...................

.....do......................

.....do......................

nedy Creek, Babb, Mont.

Creek, Babb, Mont.

Line, Mont. 
Kimball, Alta.o .............
.....do6.. ...................

.....Aoa.. ...................

Kimball, Alta.. .............

Kimball, Alta. .............

Many Glacier, Mont.

Many Glacier. Mont. 

Mouth, near Babb, Mont. . . .

Gage 
height.

Feet.

........

1.60

1.50

.70

.57

2.30
.87

3.35

*3.12

Dis 
charge.

Sec.-ft. 
2,290

750
552
750

188 
123

55

918
953
140

29

18
111

167

161

1,316
317

349

381
332

1,408
105
22

98Q

311
278

J23

681

19.1

10.8

36

a Measured above the head of the Alberta Railway & Irrigation Co.'s canal at Canadian gaging station. 
6 Measured below the head of the Alberta Railway & Irrigation Co.'s canal, 
c Measured 2 miles below the head gates. 
ft Measured 3 miles below the head gates. 
« Measured 1 mile below the head gates.
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Miscellaneous measurements in St. Mary River drainage basin, 1900-1917 Continued.

Made by Canadian engineers.

Date.

1895. 
July 19

1906. 
Sept. 14 

11 
15 
21

1907. 
July 29 
Aug. 6 

5 
July 29 
Aus. 1 

10 
6

1909. 
Sept. 28

1910. 
Aug. 28 
Apr. 12 

26 
May 6 

21 
24 

Juao 3 
7 

17 
21 

July 1 
Oct. 1 

10 
24 

Apr. 12 
June 20

1911. 
May 20 
June 20 

28 
July 4 

14 
25 

Aug. 8 
18 
31 

Sept. 9 
Oct. 9 

13 
May 2 

20 
June 22 

28 
July 14 

22 
Aug. 18 

31 
Oct. 9

1912. 
Apr. 27 
June 7 
July (i 

27 
Aug. 13 
Oct. 10 
Nov. 4 
Sept. 2 
May 7 
June 5 

20 
July 23

Stream.

.:... do.. .................

do

Locality.

Quarter.

NE...

SW...

NE . . .

SW...

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................
do

NE...
..do....

NW...

SE....
6.
6
6
5
6
6

.....do...... ............ 6.....

.....do...................| 6-.--.
....do................... 6.....

.....do................... 6.....

.....do................... 6.....

.....do................... ........

.....do................... ........

St. Mary River. . ........ ........

.....do................... ........

.....do................... ........

.....do................... ........

.....do................... ........

.....do............... ....I.. ......
do

.....do...................

.....do...................

.....do...................

.....do...................

.....do..................

.....do..................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do................... 

.....do...................

.....do................... 

.....do..................

.....do...................

.....do...................

.....do..................

.....do...................

.....do...................

.....do...................

NW...
..do.... 
..do....
..do.... 
..do....
NE...
..do....
SE....

Sec.

18

20" 
22 
12

9

20 
1 

21 
12 
9 
9 

30

10 

19

22

5 
5 
5 

11 
5 

11 
5 
5 
5 

11 
5 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11

23 
11 
11 
11 
11 
25 
25 
18 
11 
11 
11 
11

T.

2

1 
1 
2 
3

1 
1 
2 
2 
3 
3 
2

3 

1

1

1 
1 
1 
3 
1 
3 
1 
1 
1 
3 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1

3 
3 
3 
3 
3 
1 
1 
2 
1 
1 
1 
1

R.a

24

26 
24 
27 
25

26 
26 
24 
27 
25 
25 
24

25

26

24

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26

25 
25 
25 
25 
25 
25 
25 
27 
26 
26 
28 
26

Made by  

J. S. Dennis...........

P. M.Sauder.... ......
.....do................
.....do................
J. F. Hamilton........

P. M. Sauder... .......

.....do. ...............

.....do................

.....do................

.....do................
P. M. Sauder..........

J. S. Tempest.........

J S T^TTITWIC^

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
N. M. Sutherland..... 
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do. ...............

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................ 

.....do................ 
V.Meek..............
.....do................
G.F.Deas... .........
V.Meek..............
.....do. ...............

.....do................ 

.....do............... 
V.Meek.. ............

Discharge.

Sec.-ft. 
2,202.3

3.1 
Dry. 
27,1 
19.22

18.5 
14.95 
0.86 

80.4 
53.0 
73.5 

.0

42.57

.41
7.50 
2.10 
1.32 
3.00 
8.04 
2.45 
2.45 
1.50 
1.25 

Dry. 
1.99 
.0 
.20 
.10 
.10

2,717 
2,635 
3,264 
2,645 
1.607 
.942 

1,362 
962 
634 

2,201 
666 
335 

22.8 
54.5 
26.7 
43.3 
12.7 
13.0 
20.1 
11.2 
34.3

875 
1,700 
1,390 
1,589 

618 
454 
426 
300 

29.3 
18.0 
9.5 

37.5

a Range numbers are all west of the fourth meridian. & Taylorville, Alta. c Near Aetna, Alta.
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Miscellaneous measurements in St. Mary River drainage basin, 1900-1917 Continued.
Made by Canadian engineers.

Date.

1912.
Aug. 8 

29 
Oct. 24
Nov. 18 
May 27

1913. 
July 19 
Oct. 20 
Nov. 3 
May 28

1914. 
May 23 
Aug. 8

Stream.

.....do...................

.....do...................
Snake Creek. ............

St. Mary River .......... 
.....do................... 
.....do...................
Boundary Creek. ........

Locality.

Quarter.

SW...

SW... 
..do.... 
..do....
NE... 

SW...
...do...

Sec.

11 
11 
11 
11 
23

11 
11 
11
27

23 
23

T.

1 
1 
1 
1 
2

3 
3 
3
1

3 
3

R.«

26 
26 
26 
26 
25

25 
25 
25 
26

25 
25

Made by  

V.Meek. .............
.....do................
G.F. Deas............
V.Meek..............

F. R. Burfleld.. ......

.....do................
F.R. Burfleld........

O. H. Hoover.........
.....do................

Discharge.

Sec.-ft. 
11.2 
7.8 

14.8 
10.3 

.72

1,137 
570 
452 

46

2,282 
222

a Range numbers are all west of the fourth meridian.

Miscellaneous measurements of Alberta Railway & Irrigation Co.'s canal near Kimball,
Alta., 1907-1909.

Date.

1907.

1908. 
Sept. 1. ................................ 

16...............................

1909. 
June 1 .................................

Made by 

P. M. Sauder... .......

a.O. Ritfhie......... 
.....do.................
A. W. Trie. ...........

Locality.

Sec. 21, T. 2, R. 24 W. 4.....

Flume over Rolph Creelr.... 
.....do.......................

Flume over Rolph C'reek. . . .

Discharge.

Sec..-fi. 
357. 5

189 
411

138 
611
228

MILK RIVER DRAINAGE BASIN.

GENERAL FEATURES.

Milk River heads from springs scattered through the rolling foot 
hills on the east side of the St. Mary lakes and river. This tract of 
hilly country is shown on the United States Government maps as 
St. Mary Ridge and forms part of the divide between waters flowing 
to Hudson Bay and those flowing to the Gulf of Mexico through the 
Missouri and Mississippi. (See PL I.)

The catchment area of Milk River is very large, extending through 
about 2 degrees of latitude, but as its basin is for the most part cut 
off from mountainous areas the river does not receive a constant sup 
ply of water from permanent bodies of snow and ice and its volume 
is subject to sudden fluctuations due largely to precipitation.

The river is formed by three principal branches the South, Mid 
dle, and North forks. South Fork, considered the continuation of 
the main stream, is joined by the Middle Fork and flows north 
easterly, crossing the international boundary in range 20. The North 
Fork, which also flows northeasterly, crosses the international bound 
ary in R. 23 W., fourth meridian, very nearly in longitude 113? W., 
19 miles west of the crossing of the South Fork. In Canada the
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North Fork continues its northeasterly direction to a point nearly14 
miles due north of the boundary, where it turns sharply south and 
joins the South Fork near the middle of T. 2, R. 18. From the junc 
tion of these forks the river flows easterly on a course generally paral 
lel to the international boundary, which it finally crosses close to the 
east boundary of R. 5 W., fourth meridian, 90 miles east of the cross 
ing of the South Fork. At no place is the main stream more than 
11 miles north of the international boundary, and the average dis 
tance is about 7 miles. ^

From its final crossing, in R. 5, the river flows southeastward to 
Havre, Mont., a point near the junction of the main line and Great 
Falls branch of the Great Northern Railway. Thence the general 
direction is easterly, bearing gradually to the south. The distance 
from' the final crossing of the boundary to the junction of the Milk 
with the Missouri is, by general course, about 245 miles, and the dis 
tance of that junction due south of the international boundary is 
very nearly 70 miles. The length of the stream flowing in Canada 
from the North Fork crossing to the final crossing is, following the 
sinuosities, 216 miles, and from the South Fork crossing about 177 
miles.

Along the North and South forks there are no flats of magnitude 
and the banks are in most places comparatively low but steep and 
the valleys narrow.

From the junction of the main branches to Pendant d'Oreille, in 
sec. 21, T. 2, R. £, the river valley is as a rule narrow and treeless 
and slopes are comparatively gentle; but below Pendant d'Oreille, 
as far down as the mouth of Lost River, the banks are very high .and 
steep and the area back of the river is composed principally of bad 
lands. The valley itself is narrow, wooded, and deeply cut by freshet 
channels from the clay and sandstone formation above. The bed of 
the river along this stretch is quicksand and shifts greatly at high 
stages.

From the mouth of Lost River to Havre the river banks and bed 
resemble those of the stretch last mentioned, though the bad lands 
are less pronounced and the banks are lower and less steep. The 
valley is somewhat wider, but the land is very poor, the vegetation 
scant, and forests are lacking.

Below Havre, however, the hills are lower, the slopes are gentle, 
and the valley itself, which here ranges in width from a mile to 4 
miles, contains some first-class agricultural land which, under irriga 
tion, gives very good growths of alfalfa, garden stuff, and cereals; 
and from Havre to the mouth of the river there is a considerable 
growth of trees, such as large poplars and willows.

The river bed remains unchanged and is composed of quicksand 
with occasional gravelly rapids. The fall is small, the current is
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sluggish at low water, and in most places the banks are likely to be 
overflowed in flood water.

The area between Chinook and Malta, where the average width of 
the valley is about 3 miles, is in general composed of very flat land, 
and the soil ranges from sandy loam to "gumbo," which under irriga 
tion yields good crops. From Malta around the big bend to a point 
northeast of Saco the valley is again narrow, and though wider than 
that above Havre, resembles that stretch of stream in some respects. 
Below this point the valley widens out and some very fine flats border 
the river on each side clear to its mouth.

Milk River in Montana is fed by numerous tributaries from both 
north and south between Havre and the mouth, those on the north 
rising between the Cypress Hills, Old-Man-on-his-Back Plateau, 
Boundary Plateau, and Wood Mountain, and those from the south 
rising in the Sweetgrass Hills, Bear Paws, and Little Rocky Moun 
tains. In its course through Canada the stream receives a few small 
and unimportant tributaries that rise in the Sweetgrass Hills, but 
practically all the area immediately north of the river is drained into 
Pakowki Lake.

The area drained by Milk River might be expected to present a 
great variety of topographic conditions and in a sense it does, for the 
range in elevation is between about 1,900 and 7,000 feet above sea 
level. The greater part of this whole area, however, might be ap 
propriately described as rolling prairie and foothill country. The 
outstanding topographic limits of the basin are the foothills of the 
Rocky Mountains in the Blackfeet Reserve, the Milk River Ridge, 
which extends northeastward from them into Canada, the Cypress 
Hills and Wood Mountain on the north, and the Sweetgrass Hills, 
the Bear Paw, and Little Rocky Mountains on the south. Between 
these limits can be found almost all varieties of prairie country, 
from level plains to steep, broken, clay cliffs, bare of vegetation; but 
as a whole the area is extremely rolling and is broken by numerous 
channels that carry much water during the freshet season but are 
dry for 10 or 11 months a year. Springs are numerous but small and 
have little effect on the flow in the main drainage channels.

- Two remarkable depressions occur in what might otherwise be con 
sidered a part of the catchment area of Milk River one in Tps. 3, 4, 
5, and 6, Rs. 4 to 21 W. fourth meridian, and the other in the large 
tract east of Battle Creek and south of Frenchman River. The first 
depression, forming the drainage basin of Pakowki Lake, is at its 
lowest point 27 feet lower than the bed of Milk River to the south; 
the second, lying between the banks of Frenchman River on the north 
and east and the Boundary and Old-Man-on-liis-Back plateaus oa 
the south and west, is a large shallow basin full of small lakes and 
sloughs that have no outlets to the adjacent stream channels.
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GAGING-STATION RECORDS.

STATIONS ON MAIN STREAM.

SOTTTHL FORK OF MILK RIVER HEAR INTERNATIONAL BOUNDARY.
 

LOCATION. In SW. J sec. 29, T. 37 N., R. 9 W., at Richard Croff's ranch, justjibove 
Kennedy Coulee, in Teton County, about 30 miles northeast of Browning, and 5 
miles south of the international boundary.

DRAINAGE AREA. 288 square miles (measured on topographic map).
RECORDS AVAILABLE. April 28,1905, to December 31, 1917.
GAGE. Stevens continuous water-stage recorder on the left bank, above the mouth 

of Kennedy Coulee and about 500 feet from Richard Croff's ranch housej prior 
to October 13,1917, the station was on left bank, 400 feet farther upstream. April 
28 to May 8,1905, a staff gage was read; May 8,1905, to April-13,1913, overhanging 
chain gage. April 13, 1913, to December 31, 1917, Stevens continuous water- 
stage recorder supplemented by readings by the observer on an overhanging 
chain gage.

DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of clay and small boulders. Growth of 

aquatic plants affects stage-discharge relation at low stages during summer. 
Banks high and not subject to overflow except during extreme floods.

EXTREMES OP DISCHARGE. Maximum stage recorded, 15.4 feet June 6, 1908, deter 
mined from high-water marks; flood width, 850 feet; flood cross-section, about 
2,600 square feet; minimum stage recorded, 2.9 feet August 18-20,1906 (discharge, 
1 second-foot).

ICE. Ice period extends from November to April. During mild winters the stage- 
discharge relation may be affected by ice for short periods only. Records for 
such periods are based on discharge measurements, temperature records, observer's 
notes, and hydrographic comparison with flow of other streams.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation affected by ice and by shifting control; changes 

covered by numerous discharge measurements. Gage-height records good since 
installation of water-stage recorder. Records beginning with 1913 are good; 
those previous to that year are fair.

COOPERATION. Beginning with 1913 station maintained under a cooperative agree 
ment between the Reclamation Service, Department of the Interior, Canada, the 
United States Reclamation Service, and the United States Geological Survey.

Discharge measurements of South Fork of Milk River near international boundary,
J905-1917.

Date.

1905. 
Apr. 28 
May 28

Aug. 30

1906.
May 13

Oct. 24

1907. 
May 17
June 8
Sent. 8

Made by  

Stockman and Morse. . .

.....do.................
C. C. Babb.. ...........

Follansbee and Kich-

J. E. Stewart. .........

Follansbee and Pierson.

Gage 
height.

Feet. 
.. 3.60 

3.52
3.13
2.80

3.32
3.27

3.48

5.29
5.65
3.66

Dis 
charge.

Sec.-ft. 
51 
42

2

13.5

24.7

442
546
50.0

Date.

1908. 
July 31 
Aug. 29

1909. 
May 29

July 8
Sept. 17

1910.
Apr. 21
Seut. 16

Made by 

Stewart and Huch ..... 
.....do.................
.....do.................

W. A. Lamb...........
.....do.................
.....do.................
Stewart and Lamb. .... 
W. A. Lamb...........

.....do.................
M. E. McChristie.......

Gage 
height.

Feet. 
3.13 
2.90
3.2

4.51
3.90
3.55
2.10 
2.62

3.35
2.48

Dis 
charge.

Sec.-ft. 
71.2 
41.0
73.3

448
276
179
33 
35

143
17.5
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Discharge measurements of South Fork of Milk River near international boundary,
1905-1917 Continued.

Date.

1911. 
May 9
Aug. 29

1912.
Aug. 24
Nov. 15

1913.
May 20

21
21

June 15
25

July 9
23
27

Aug. 29
Sept. 13
Oct. 12
Nov. 18
Dec. 20

1914.
Mar. 15
Apr. 10

23
May 16

21
26

July 18
22

Aug. 13

19
Oct. 15
Nov. 8
Doc. 18

Feb. 9
20

Mar. 18
27

Apr. 22
25

May 7
27

July 13

14
Aug. 5

Made by  

B. E. Jones............
.....do.................

W. A. Lamb...........
.....do.................

.....do.................
F. R. Burfleld. ........
W. A. Lamb...........
R. R. Randell. .'.......
F. R. Burfield. ........
.....do.................
.....do.................
J.M.Ray..............
F. R. Burfleld.........
W. A. Lamb...........

.....do.................
W. A. Lamb...........

.....do.................
O.H.Hoover..........
.....do.................
.....do.................
.....do.................
W. A. Lamb.... .......
O. H. Hoover..........
.....do.................

.....do.................
W. A. Lamb...........

.....do.................
W. A. Lamb...........

W. A. Lamb...........

.....do.................
V. A. Newhall. ........
W. A. Lamb...........
V. A. Newhall.........
W. A. Lamb.... .......
V. A. Newhall. ........

.....do.................
V. A. Newhall.........
.....do.................

Gage 
height.

Feet. 
3.54
2.71

2.51
2.81

4.43
4.14
4.14
3.42
3.16
2.99
2.80
3.05
2.56
2.51
2.90
2.80
2.45

3.99

3.15
2.98
2.72
3.08
2.50
2.41
2.43
2.44
2.51
2.57
3.38
2.74
2.48

2.47
2.50

2.68
2.91
2.80
3 19

3.50
2.96
2.99
3.00

Dis 
charge.

Sec.-jt. 
180

22
55

445
373
370
148
102

81
50.4
87
21.2
18.1
73.2
39.9
11.9

70

130
117
83
37.8
S8
16.6

10.8
12.4
15.8
22.6

167
43
14.9

17.0
19.9

33.2
60
CO

68
181
57
CQ

66
61

Date.

1915. 
Aug. 8

1ft

31

Nov. 11
27

Dec 7

1916.
Mar. 11

17
Apr. 7

26
26

May 24

11
21
27

July 19
27

Aug. 22

19
28

26

1917

24
Feb. 22
Mar. 8

15

16
May 5

17
31

21
29

July 11
22
28

Aug. 21
26

Sept. 12

Nov. 8
11
21

Made by 

VAN ewhall
.....do.................
W. A. Lamb. ..........
V A Newhall

W. A. Lamb...........
W.H. Storey. .........

.....do..................

.....do..................
W.A. Lamb. ..........

A. H.Tuttle.. .........

.....do..................
W.A. Lamb.. .........
W.A. Burton... .......
W.A. Lamb.. .........

.....do..................
W.A. Lamb...........

W.H. Rowley. ........

A. H.Tuttle...........

A. W.P.Lowrie.......
W. A.I amb.. .........

W.A. Lamb. ..........

A. W.P.Lowrie.......
W.A. Lamb... ........

W.A. Lamb. ..........
A. W. P. Lowrie.......

W.A. Lamb.... .......
A. W. P. Lowrie. ......
.....do..................

D. G.Chadsey. ........

Gaee 
height.

Feet.
2 OQ

2 90
2.76
3.36
3 0-1

3 no
2.91
2.93

6.25
3.86
3.47
3 41

3.45
3 7A

4.25
4.45
4.38
4.35
3.35
3.15
3.01

2.83
2.88
2.90
2.90

2.65
2.80
2.81

2.81
2.75
3.87
3.91
4.32
4.76
4.11
3.83
3.43
3.12
2.86
2.78
2.68
2.62
2.70
1.68
1.80
1.80
1.79
1.68

Dis 
charge.

Sec.-jt.
Aft

47
29

116
104
64
52
59

1,430
229
157
150
156
90 e

411
433
468
146
95
77

52
53
53
62

27
29
33
23
32
35

217
267
450
680
315
273
162
 96
56
46
28
23
34
30
42
44
35
20

NOTE. 1905: Aug. 30, discharge estimated. 
1913: Dec. 20, ice at gage.
1914: Dec. IS, river frozen across at gage and for some distance below.
1915: Feb. 20, channel open above gage at control, but frozen across at gage; Nov. 11, stage-discharge 

relation affected by ice. 
1917: Dec. 6, stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of South Fork of Milk River near international boundary,
1905-1917.

Day.

1905. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7.. .........................
8...........................
9...........................
10...........................

11...........................
12. ..........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21 ...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27..:........................
28...........................
29...........................
30...........................
31...........................

1906. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12. ..........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21 ...........................
22...........................
23...........................
24.. ..........................
25...........................

26...........................
27...........................
28...........................
29..........................
30...........................
31...........................

Mar.

10
10
10
10
10

10
10
10
10
10

13
29
54
76
72
67

Apr.

51
46
40

37
10
13
10
32

118
109
92
72
42

39
37
34
32
32

32
34
37
37
37

37
27
27
37
37

37
32
32
27
27

May.

40
40
40
40
40

40
40
30
40
64

64
64
64
71
64

58
51
51
51
51

71
78
71
58
51

46
40
40
40
35
40

27
27
27
32
32

32
27
27
23
10

16
16
14
13
13

29
32
27
25
27

32
45
39
79

136

187
166
136
350
277
427

June.

30
30
40
40
30

40
40
46
40
40

40
40
30
30
30

40
40
40
35
51

51
51
51
51
58

109
144
86
71
46

406
270
181
140
122

109
95
84
76
68

57
54
54
54
48

42
39
37
32
32

32
64
156
122
100

76
51
45
39
37

July.

46
46
51
51
40

40
30
30
26
26

21
14
14
14
14

14
14
14

12

g
9
g
Q

Q

14
21
21
30
35
30

32
29
27
23
10

19
19
19
14
10

8
8
9
19
18

16
13
13
13
8

8
6
6
5
5

5
5
5
4
4
3

Aug.

30
30
30
21
18

14
14
9
9
9

9
6
6
6
6

6
6
5
4
4

3
2

  2
2
2

2
2
2
2
2
2

2
3
2
5
6

6
6
6
5
5

4
3
2
3
2

2
2
1
1
1

2
14
42
45
42

35
27
18
16
13
10

Sept.

3
3
2
2
6

6
6
6
4
5

6
6
6
6
4

4
4
4
4
4

4
2
2
2
2

2
2
6
9
9

10
10
10
10
8

7
6
6
6
5

5
6
8
9
10

10
10
8
8
7

6
6
6
6
6

5
6
6
6
6

Oct.

12
12
12
12
14

14
18
20
23
21

20
18
14
18
21

23
23

6
6
6
6
10

10
10
10
10
10

10
10
10
10
10

10
13
16
16
16

16
16
21
29
23

23
27
25
21
19
18

Nov.

16
14
18
13
16

7
13
19
21
27

25
32
27
39
42

19
18
42
39
35

32
29
25
23
19

19
21
21
19
19

123678° 20  10
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Daily discharge, in second-feet, of South Fork of Milk River near international boundary,
1905-1917 Continued.

Day.

1907. 
1.. .........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11 ...........................
12. ..........................
13...........................
14...........................
15...........................

16...........................
17.. .........................
18...........................
19...........................
20......... . ...............

21 ...........................
22......... . ...............
23...........................
24......... .........
25...........................

26...........................
27...........................
28...........................
29......... . . ....... .....
30........... ...............
31...........................

1908. 
1...........................
2...........................
3. ...................... ....
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21 ...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
OQ

^fl

31...........................

Mar. Apr.

370
341

313
286
267
277
272

232
194
175
147
125

175
170
219
175
147

143
114
60

108
165

678
623
678
695
655

571
597
603
571

540
534
509
4Q7
646

091

299
250
240
219

199
170
419

104

104
147
152
152
136

May.

165
165
182
199
199

219
224
378
623
437

419
449
305
245
277

255
467
428
349
341

333
294
277
286
250

224
206
219
272
267
272

125
136
129
143
175

129
136
143
158
219

194
286
341
384
550

534
258
206
182
219

206
219
194
182
206

443
565
550
327
286
458

June.

258
299
286
277
245

224
321
534
428
286

250
245
250
232
199

224
219
189
170
170

199
1,410
1,690

769
458

349
327
305
267
245

1,240
1,180
629

1,750

July.

250
224
214
214
199

182
165
158
175
170

158
152
147
158
170

199
182
158
143
129

125
143
129
114
100

89
82
85
65
56
60

Aug.

53
56
68
60
56

53
60
60
60
60

53
53
60
60
65

60
53
46
43
46

43
40
43
34
30

38
46
65
68
71
89

80
80
80
80
80

80
80
80
80
80

80
80
80
80
80

80
65
65
65
65

65
65
65
65
65

65
65
65

'58
41
41

Sept.

85
65
56
50
46

43
60
43
46
46

71
82
89
100
114

158
286
267

.152
152

136
114
82
71
76

68
71
65
68
56

41
41
41
41
32

32
32
32
32
32

28
25
25
25
25

25
32
41
58
52

41
32
41
52
41

41
52

113
176
132

Oct.

68
60
60
60
53

53
65
68
60
65

53
53
53
53
46

46
46
46
46
46

46
46.
46
46
46

46
46
46
46
46
46

113
113
96
96
142

176
153
153
132
113

104
96
65
52
65

65
65
65
52
41

41
41
52
52
52

52
58
65
72
80
96

Nov.

46
46
46
46
46

46
46
46
46
46

38
34
22
22
38

46
46
24
24
46

46
46
46

122
132
113
113
113

113
96
80
80
80

65
65
65
80
80

80
80
96
132
132

132
132
132
132
132

113
113
96
96
96
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Daily discharge, in second-feet, of South Fork of Milk River near international boundary,
1905-1917 Continued.

Day.

1911. 
1. .............
2..............
3..............
4..............

7..............
8..............
9..............
10..............

11..............
1 9
10

14..............
15..............

17..............
1ft

19
20..............

91

23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
01

1912. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9........ ......
10..............

12..............
 10

14..............
15..............

16..............
17..............
18..............

20..............

91

22..............
oo

24..............
25..............

26 ..............
27..............
28..............
on

30..............
31..............

Jan.

...

Feb. Mar. Apr.

973
970

300

04.9
300

172

445
445
445
445
445

286
195
286
O4O

^49

154
144

144
1 Ivl

174
184
164

154
144
1 f\4

154

154
144

134
144

May.

154
161
184
184

070

1 qq

172
195

172
154

357
520

i (\AS\
648
qp;7

286

220

233

246

273
273
070

233
195
1X4

144
134
154
154
144

144
134
144
195
164

144
128
124

134
148
140
124
174

632
731
400
260
208

184
174
164
148
14-4
134

June.

195
195
195

172
1 ^ft

220
161

148
138
128
128
124

110

109
101
92
78

108
184
130386*
918

536
260
273
246
184

124
110
106
97
97

97
97
97
92
86

77
74
74
81
74

81
89
74
71
67

63
54
60
54
50

48
46
42
48
81

July.

070

184
172
150
146

134.

104
84
76
76

75
79

64
61
61

64
115
90
124
115

75
75
72
79
64

55
49
49
 14
51
78

140
140
134
92
71

60
54
71
86
97

86
71
74
71
63

60
54
58
58
86

168
124
124
115
102

81
63
50
48
42
36

Aug.

80
73
122
88
113

85
104
113
104
91

97
71
71
48
48

43
43
41
36
33

35
32
37
35
32

32
37
37
32
39
28

36
46
60
81
81

60
48
42
36
36

34
31
31
28
26

48
60
48
42
36

34
31
28
26
23

20
20
20
16
16
16

Sept

28
23
20
120
400

400
372
342
246
184

124
102
86
79
72

72
72
72
72
69

65
79
86
106
120

111
99
75
86
72

18
20
26
31
42

48
46
42
36
31

28
26
20
20
16

16
16
20
23
28

31
36
46
48
50

50
48
54
48
42

Oct.

72
72
72
86
94

86
72
72
65
65

65
65
65
65
65

65
65
65
65
65

65
72
72
72
65

20
20
28
42
37
37

42
48
48
60
48

48
48
48
60
 18

48
60
48
48
48

48
48
48
48
48

26
36
16
16
60

48
42
31
48
36
42

Nov.

9
31
26
9

26

36
12
16
26
81

54
74
60
36
33

42
31
48
31
20

48
67
81
67

. 20

20
16
20
42
42

Dec.

42
31
36
31
31

31
31
31
31

.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1017. 149

Daily discharge, in second-feet, of South Fork of Milk River near international boundary,
1905-1917 Continued.

Day.

1913. 
1..............
2.... ..........

4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
19
iq

14..............
15..............

16..............
17..............
18..............
19
20..............

O1

22..............
23..............
24..............
OK

26..............
97

28..............
29..............
on

^1

1914. 
1.. ............

3..............

5. .............

6..............
7..............

9..............
10..............

11..............
1 9

13...... ........
14..............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
94

25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar.

83

74
81
83
78
83

73
69
88

09

04

94

94
90
81

Apr.

864
845
734

678

462
588
570

534
277
277
248

248-
v\\
044.
286
911

116
128
140
1 KQ

381

429
266
999

283
280

283
488
470
307
f)4 R

9rc

91 4
1 PL7
1QA

188

204
153
135
166

May.

206
248
214
IQA

104

216
000

204
196

243
308
01 1

286

971

361
Q41

494
445

365
361
389
368
365

w
410
417
396
V79
004

110
no
105
101
109

130
116

QQ

88
85
01

80
74
71
68
64

June.

315
289
977

260
9"?4

218
204
189
184

198
178
162
151
151
14"?

131
125
125
145

147
120
114
114
104

143
OO4

386
321
994

63
63
66
68
74

85
83
66
58
52

52
47
fi4

124
119

85
66
55
46
42

39
35
37
SQ

60

09

76
55
49
43

July.

141
19^

125

112
Q8

92
85
76

79
87
81
74
67

64
58
57
54
w\

51
50
57
50
<tfi

50
87
67
61
^8
^8

37
30
27
24
28

35
33
24
21
20

20
20
18
16
16

15
16
16
15
13

11
10
9.0
8.6
9.0

8.2
7.4
6.6
7.0
7.0
7.0

Aug.

50
45
40
49
"?Q

38
44
46
73

104

87
63
51
51
54

v\
48
48
<tfi
45

38
36
31
27
25

24
24
24
23
99

22

7.0
6.6
6.2
4.6
4.6

4.4
4.4
4.4

9.7

19
19
0 O

8.2
6.2

4.8
12
O7

47
24

17
13
14
9C

35

28
22
18
15
15
15

Sept.

25
24
OQ

91

20

17
16
16
15
16

17
IQ

17
17
18

18
18
18
99

22

9C

29
38
40
38

32
29
27
23
22

14
15
11
13
14

13
13
1 P*

19
17

17
20
25
24
94

25
23
94
99

20

19
17
15
15
14

13
10
10
9.7
Q n

Oct.

22
22

36
vt

38
43
46
61
AX

49
64

112
72

50
50
27
38
64

104
123
90
51
QC

38
38
31
25
25
25

11
15
23

88
174

206
177
124
97

73
58
49
43
39

37
34
32
29
30
32

Nov.

44
50
20

27
32
39
46
51

49
43
36
35
38

30
29
33
44
49

40
36
37

Dec.

34
27
29
28
30

35
30
27
27
23

18
17
16
12

9.0
7.8
7.0
7.0
7.4

8., 2
8.2
9.0
8.6
8.6
9.0
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Daily discharge, in seoond-feet, of South Fork of Milk River near *:
1905-1917 Continued.

Day.

1915.

3..............
4...... ........
5..............

6..............
7..............

10..............

13 ..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

22..............
23..............
24..............

26..............
27..............
28..............
29..............
30..............
31 ..............

1916.

2..............

4..............
5..............

6..............

9..............
10..............

11..............
19

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

22..............
23 ..............
24 ..............

2C. .............
27.... ..........

29..............
30..............
31..............

Jan.

9 0
9.0

14
14

15
14
14

14

15
14

i^l
13
12
39

11
10
10

9 rt

9 0
10 i
10 <
11
12

OQ

OQ

28
28

28

OQ

OQ

28
28
28
28

24

24
28
28

OQ

24

24

24
OQ

28
34
28

Feb.

12i^>
1-9

10

13
1 °.

10

16
12

13
1 9

10.4

1 9

1 °.

15
16
16
20 !

20
20
20
20
on

on

20
20

OQ

OQ

OQ

04

34
OQ

OQ

24
OQ

OQ

OQ

34
34
34
OQ

2 840
i cert

*7Q9

1,230

900
QCQ

QCQ
QCQ

341

275
no

92
83

Mar.

9ft

19
19

15
16
16
1 Q

16

13
14

15
18

70

177
237
91 9

181

179

138
103

69
OA

68
56
co

60

75
75

QQ

75
7K

75

1 640

1,520
1 300'777

568
448

346
308
293
^01

314

qcc

314
234
1QQ

191

1 Qfi

on?

91 9
1 ftQ

174

Apr,

OCQ

335

87
92

64

63
66
68

71

69
CO

CO

56
60

63
63 '
56
CO

EA

EA

50
47
43KO

99ft

oo ft

184
165

147

174
*Jft1

214

217
242
234
*V\A

214
1QA
IQfi

1 SJQ

177

174

174

1 c.9

204
212
201

May.

147
232
216
147
130

tort

109
09
01

74

66
66

t QQ

oco

229
01 o

149

97
QQ

Oft

07

71
68
69

55

Oftft

251
OqO

94.9

OOQ

234
234
rw\7

201

1 Qfi

1 Q4

1 QA

1Q1

186
174
165
160

156
158
196
260

322
616

484
CQO

451

Juae.

Cfl

1-ftft
co 4.
QAA

89ft

368
247
OOQ

OOQ,
9AA

175
1 *tf\

iqc

190
172
1 QO

226
1 ft0.

147 :

133

1 99

255

624
316 !
323247'

140

509

9AA

266
OOQ

266
223
9ft1

291

O.Q1

OC1

OQ1

917

99°.

OOQ

OQQ

9^7
OCQ

431

439
OCQ

OQ1

460
484
536
670

Judy.

160
i sn
200
170
140

160

90
Q C

7K

65
ec

58
61

61
7Q

OOQ i

*>oq

1 Q9 '

1 ft9 '
1 QO ;

184 ^
190
tQK :

205
 91 Q
oqc
*)O,C

IOP;

OOQ

314
304
269

242
217
917

217

167

145
145

1 of?

145
145
135
116

109
i n9
100

QQ

97

97
120
1 Zd.

112
100

93

Aug.

120
100
80
<54

58
50
47
48
CA

60
43
47
W '

57
CK '

58
47 i
Crt

CQ

wg

101
74^
 2
60 :

rc

55
cq

34
°.ft

QC

72
65
60
flfi

56

eq

84
999

167
121
100
107
100

80
74

104
147
111

92
77
74
68
65

64
71

65
64
60

Sept.

29
51

°.A7

388

iftd
70

70
7Q

177

177
149

110
94
QQ

Oft

97

91
00

76

94

09

85
QC

7Q

p;o
59
95

279
OrtO

07
77
71
70

68
66
65
58
A9

59
CO
pq

49
48

47
47
46
45

49
53
56
58
59

Oct.

67
68
88
97
QQ

94
104
101
97

101

96
Q1

90
102

97
QQ

Qrt

70
61

70
70

64
61

61
60
70
67
61
61

59
CQ

66
74
90

QQ

90
OS
QQ

on

OS
QQ

90
90
82

82
74
74
74
82

74

74
66
en

59
66
74
66
66
66

Nov.

60

64
66
66

67
51
39
d.9
*^n

64
63
62
61
60

60

58
C7

56

55
55
54
53
CO

CO

52
CO

co

74

66
74
66

74
1 Q
99

22

37
KO

45
45
52
CO

66
CQ

74
74

66
66
64
62
KQ

KQ

45
4C

52

Dec.

C(l

52
52
57
62

67
m
60
68
52

52
52
52
52
52

39
3«
28
28
34

28
34
34
34

34
34
28
28
28
28

AK

45

45
52

45
45
52
48
45

34
34
40
34
40

30
30
30
30
30

29
29
29
29
29

28
28
28
28
28
28
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Daily discharge, in second-feet, of South Fork of Milk River near international boundary,
1905-1917 Continued.

Day.

1917. 
1..... .........
2..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
1 9

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

91

22..............
91

25. .............

26..............
97

28..............
29..............
30..............
31..............

Jan.

28
27
27
26
26

26
21
Ofi

26
26

31
30
18
28
32

24
00
01

20
23

qo

32
28
29
23

23
00

23
23
28
28

Feb.

28
23
23
23
28

32
28
23
23
28

23
23
23
23
23

20
23
23
23
23

23
33
32
38
28

28
28
23

Mar.

23
.28
20
28
23

28
23
23
23
26

28
23
20
23
33

23
91

28
23
23

93

20
23
23
23

23
28
23
28
30
32

Apr.

23
26
28

117
423

829
975

1,170
1.160
1,110

1,050
1,010

490
303
179

238
207
238
270
318

377
354
331
308
293

278
242
207
200
196

May.

214
372
366
361
327

491
616
741
841
796

751
781
811
799
787

776
4<;fi
410
365

575
681
find
537
537

537
537
491
765
801
706

June.

601
497
393
350
311

308
272
301
314
405

602
826
590
314
262

288
.253
247
256
250

268
278
232
226
218

218
191
166
159
154

July.

154
159
154
154
132

112
101
97
97
97

91
88

101
114
97

79
79
72
73
58

52
55
52
49
49

46
46

41

44

Aug.

45
42
40
53
55

49
52
67
56
56

53
48
45
40
35

35
30
30
35
30

30
25
28
25
23

25
28
25
23
23
35

Sept.

40
35
35
37
37

37
37
37
48
53

42
35
32
32
30

30
28
27
26

24
23
28
32
53

37
35
37
32
32

Oct.

30
28
27
26
25

28
32
37
32
30

28
30
32
34
31

49
44
38
49
49

54
59
49
59
56

54
52
49
47
36
34

Nov.

96
94
92
79
59

56
44
43
48
45

43
41
39
39
40

41
39
37
36
35

35
34
34
36
32

33
33
34
34
33

Dec.

32
25
19
19
20

20
18
18
17
16

16
14
12
11
10

12
11
11
12
18

18
19
18
20
22

21
22
24
30
40
120

NOTE. 1906: Ice at gage Mar. 16-24 and Apr. 3-5; stage-discharge relation apparently not affected; 
open-channel rating curve applied.

1908: Gage washed out June 6 and replaced Aug. 1.
1909: Stage-discharge relation affected by ice Nov. 28-30; daily discharge estimated.
1912: Daily discharge Apr. 1-2 estimated because of possible effect of ice on stage-discharge relation.
1913: Gage heights not reported Oct. 30 to Nov. 17; discharge estimated Oct. 30-31; mean discharge 

Nov. 1-17 estimated at 25 second-feet. Stage-discharge relation affected by ice Dec. 11-31; mean discharge 
estimated at 15 second-feet.

1914: Gage heights not reported Apr. 26 to May 15, Oct. 4-13. and Nov. 9 to Dec. 16; discharge estimated 
as follows: Apr. 26-3fr, 130 second-feet; May 1-15, 148 second-feet; Oct. 4-13, 35 second-feet; Nov. 9-30, 35 
second-feet; Dec. 1-5, 30 second-feet; Dec. 6-10, 25 second-feet; Dec. 11-15, 20 second-feet.

1915: Gage heights not reported, daily discharge estimated, for following periods: Jan. 2-3, 7-10, 13-25, 
27-31, Feb. 2-7, Mar. 23-26, Apr. 18-21, June 1-2, 10-13, and 30, July 1-12 and 28-31, Aug. 1-4. Stage- 
discharge relation affected by ice Nov. 11-12 and Nov. 29.

1916: Stage-discharge relation affected by ice Nov. 23-24 and Dec. 18-31.
1917: Stage-discharge relation affected by ice Jan. 1-4.
Discharge for periods in 1915, 1916, and 1917 in which stage-discharge relation was affected by ice was 

estimated from discharge measurements,, gage heights, and records of precipitation and temperature.



152 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

Monthly discharge of South Fork of Milk River near international boundary, 1905-1917.
[Drainage area, 288 square miles.]

Month.

1905.

July...............................

October 1-17 ......................

The period ..................

1906. 
March 16-31. . .....................
April..............................

July...............................

1907. 
April 9-30 .........................

July...............................

The period ..................

1908. 
Apiil.. ............................
May...............................

The period." ................

1909.

July.... ...........................

1910.

Julv........................ .......
August ...........................

1911.

July...............................

Discharge in second-feet.

Maximum.

78 
144 

51 
30 
9 

23

76 
118 
427 
406 
32 
46 
10 
29 
42

370 
623 

1.690 
'250 

89 
286 

68 
46

695 
565 
80 

176 
176 
132

815 
900 
147 
52 
41 

109

195 
208 
246 
28 
16 
47 
42 
52

1,040 
918 
273 
122 
400 

94

Minimum.

30 
30 

9 
2 
2 

12

10 
10 
13 
32 
3 
1 
5 
6 
7

60 
165 
170 
56 
30 
43 
46 
22

104 
125 
41 
25 
41 
65

147 
52 
32 
32 
32 
27

65 
72 
29 
8.4 
8 

17 
28 
16

133 
78 
44 
28 
20 
20

Mean.

51 
49 
24
8.5 
4.4 

17

25.7 
40.2 
76.1 
90.7 
12.6 
10.7 
7.3 

14.3 
23.6

203 
301 
378 
148 
54.6 
93.9 
51.8 
40.8

402 
267 
71.0 
47.1 
84.5 

103

334 
185 
60.2 
38.0 
34.5 
48.7

129 
114 
67.8 
17.7 
10.9 
33.3 
31.5 
28.4

253 
267 
207 
94.3 
60.6 

128 
62.5

Per 
square 

. mile.

0.177 
.170 
.063 
.030 
.015 
.059

.089 

.140 

.264 

.315 

.044 

.037 

.025 

.050 

.082

.705 
1.04 
1.31 
.514 
.190 
.326 
.180 
.142

1.40 
.927 
.247 
.164 
.293 
.358

1.16 
.642 
.209 
.132 
.120 
.169

.448 

.396 

.235 

.062 

.038 

.116 

.109 

.100

.878 

.927 

.719 

.327 

.210 

.444 

.217

Run-off.

Depth in 
inches on 
drainage 

area.

0.20 
.19 
.10 
.03 
.02 
.04

.05 

.16 

.30 

.35 

.05 

.04 

.03 

.06 

.09

.58 
1.20 
1.46 
.59 
.22 
.36 
.21 
.12

1.56 
1.07 
.28 
.18 
.34 
.40

1.29 
.74 
.24 
.15 
.14 
.19

.50 

.46 

.26 

.07  04 

.13 

.13 

.11

.26 
1.07 
.80 
.38 
.24 
.50 
.25

Total in 
acre-feet.

3, 117 
2,916 
1,445 

523 
262 
587

8,850

816 
2,390 
4,680 
5,400 

775 
. 658 

434 
879 

1,400

17,400

8,860 
18,500 
22,500 
9,100 
3,360 
5,590 
3,190 
1,860

73,000

23,900 
16,400 
4,370 
2,800 
5,200 
6,130

58,800

19,900 
11,400 
3,700 
2,260 
2,120 
2,900

42,300

7,680 
7,010 
4,030 
1,090 

670 
1,980 
1,940 
1,690

26,100

4,010 
16,400 
12,300 
5,800 
3,730 
7,620 
3,840

53,700
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Monthly discharge of South Fork of Milk River near international boundary, 190,5-1917-
Continued.

Month.

1912.

Julv.... ...........................

October. . .........................

1913. 
April..............................

July.. ............................

The period. . ................

1914. 
March 15-31 .......................
April..............................

Julv..............................

1915.

July...............................

1916.

July..............................

The year. ...................

Discharge in second-feet.

Maximum.

445 
731 
124 
168 

81 
54 
60 
81 
42

804 
494 
386 
173 
104 
40 

131 
51 
34

163
488

124
37 
47 
25 

222

15 
20 

237 
335 
263 
826 
339 
160 
388 
104 
67 
67

826

34
2,840 
1,640 

257 
626 
670 
467 
222 
279 

98 
74 
52

2,840

Minimum.

134 
124 
42 
36 
16 
16 
16 

9 
31

211 
196 
104 
50 
22 
15 
22 
20 
15

69 
116 
64 
35 
6.6 
4.4 
9.0 

11

9.0 
10.4 
13 
43 
55 
50 
55 

- 30 
29 
60 
39 
28

9

19 
24 
75 

147 
156 
201 

93 
53 
45 
59 
18 
28

18

Mean.

239 
196 
77.0 
83.2 
37.4 
33.5 
44.9 
37.5 
32.8

479 
311 
196 
79.3 
44.0 
22.7 
52.2 
31.2 
19.5

 

85.6 
220 
120 
63.2 
17.3 
14.4 
16.7 
62.7 
35.6 
17.7

12.3 
15.2 

. 73. 5 
84.4 

125 
264 
152 
62.9

us
80.4 
56.5 
43.5

90.8

26. 7 
390 
380 
198 
262 
358 
174 
86.7 
73.5 
77.7 
56.1 
36.1

141

Per 
square 
mile.

0.830 
.681 
.267 
.289 
.130 
.116 
.156 
.130 
.114

1.66 
1.08 
.680 
.275 
.153 
.079 
.18i 
.108 
.068

.297 

.764 

.417 

.219 

.060 

.050 

.058 

.218 

.124 

.061

.043 

.053 

.255 

.293 

.434 

.917 

.528 

.218 

.410 

.279 

.196 

.151

.315

.093 
1.35 
1.32 
.688 
.910 

1.24 
.604 
.301 
.255 
.270 
.195 
.125

.490

Run-off.

Depth in 
inches on 
drainage 

area.

0.93. 
.79 
.30 
.33 
.15 
.13 
.18 
.14 
.04

1.11 
1.24 
.76 
.32 
.18 
.09 
.21 
.12 
.08

.19 

.85 

.48 

.24 

.07 

.06 

.06 

.25 

.14 

.07

.05 

.06 

.29 

.33 

.50 
1.02 
.61 
.25 
.46 
.32 
.22 
.17

4.28

.11
1.46 
1.52 
.77 

1.05 
1.33 
.70 
.35 
.28 
.31 
.22 
.14

8.29

Total in 
aere-feet.

14,200 
12,100 
4,580 
5,120 
2,300 
1,990 
2,760 
2,230 

586

45,900

17,100 
19,100 11,700' 

4,880 
2,700 
1,350 
3,210 
1,860 
1,200

63,100

2,890 
13,100 
7,380 
3,760 
1,060 

885 
994 

3,860 
2,120 
1,090

37,100

756 
844 

4,520 
5,020 
7,690 

15,700 
9,350 
3, 870 
7,020 
4,940 
3,360 
2,670

65,700

1,640 
22,400 
23,400 
11,800 
16,100 
21,300 
10, 700 
5,330 
4,370 
4,780 
3,340 
2,220

127,000
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Monthly discharge of South Fork of Milk River near international boundary, 1905-1917 
Continued.

Month.

1917.

April..............................
May..............................

July. .............................

Discharge in second-feet.

Maximum.

32 
38 
33 

1,170 
841 
828 
159 
67 
53 
59 
96 

120

1,170

Minimum.

18 
20 
20 
23 

214 
154 
41 
23 
23 
25 
32 
10

10

Mean.

25.8 
25.7 
24.8 

431 
591 
325 
84.9 
38.3 
34.5 
39.6 
46.1 
22.1

176

Per 
square 
mile.

0.090 
.089 
.086 

1.50 
2.05 
1.13 
.295 
.133 
.120. 
.138 
.160 
.077

.611

Run-ofl.

Depth in 
inches on 
drainage 

area.

0.10 
.09 
.10 

1.67 
2.36 
1.26 
.34 
.15 
.13 
.16 
.18 
.09

6.63

Total in 
acre-feet.

1,590 
1,430 
1,520 

25,600 
36,300 
19,300 
5,220 
2,360 
2,050 

. 2, 430 
2,740 
1,360

102,000

NOTE. Determinations of mean monthly discharge for January, February, March, and December, 1910, 
as originally published, have been discarded as not based on sufficient data.

Mean monthly discharge, in second-feet, of South Fork of Milk River near international
boundary, 1905-1917.

Year.

1905..............
1906 ..............
1907. . ............
1908. .............
1909..............
1910..............
1911..............
1912. .............
1913..............
1914..............
1915..............
1916..............
1917..............

Jan.

12.3
26.7
25.8

Feb.

390
25.7

Mar.

625.7

A 85. 6
70 c

380
24.8

118
73.5

380
24.8

Apr.

c203

129

 >ag

220
84 4

198
431

243

431
40.2

May.

51
76.1

301

114
267

311
120

262
591

OOQ

591
51

June.

49
90.7

378

334
67.8

207
77.0

196
63.2

358
325

901

202
378
49

July.

24
12.6

148

185
17.7
94.3
83.2
79.3
17.3

152
174
84.9

CO A

185
12.6

Aug.

8.5
10.7
54.6
71.0
60.2
10.9
60.6
37.4
44.0

38.3

43.1

8.5

Sept.

4.4
7.3

93.9
47.1
38.0
33.3

128.0
33.5
22.7
16.7

118
73.5
34.5

50.1

128

Oct.

a 17
14.3
51.8
84.5
34.5
31.5
62.5
44.9
52.2
62.7
80.4
77.7
39.6

51.8
84.5
14.3

Nov.

23.6
<*40.8
103
48.7
28.4

37.5
31.2
35.6
56.5
56.1
46.1

46 1
40.8

103
23-6

Dec.

/32.8
19.5
17.7

36.1
22.1

27.8
22.1
43.5
17.7

Total 
in acre- 

feet.

8,850
17,400
73,000
58,800
42,300
26,100
53,700
45,900
63,100
37,100
65,700

127,000
102,000

a Oct. 1-17. 
6 Mar. 16-31. 
c Apr. 9-30.

a Nov. 1-23. 
e Apr. 23-30. 
/ Dec. 1-9.

Q Apr. 13-30. 
ft Mar. 15-31.

NOTE. Means for periods less than a full month but exceeding 15 days were considered means for the 
month in finding average and median flow. Averages were not computed for January and February, as 
the period of record was considered too short. The totals in acre-feet were not averaged because the rec 
ords covered different periods in different years.

Figures showing maximum and minimum are for full months. The median flow was ob tamed by ar 
ranging the monthly means in their order of magnitude and taking the middle mean, or, if their number 
was even, the average of the two middle means. By using daily discharge a somewhat lower median 
discharge would be obtained.
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SOUTH FORK Of MILK RIVES AT JMACXIE'S RANCH, ALTA,

LOCATION. In the NW. £ sec. 31, T. 1, R. 18 W. fourth meridian.
DRAINAGE AREA. 504 square miles.
RECORDS AVAILABLE. Practically complete open-water records April 1, 1910, to

October 31, 1915, when the station was abandoned and that at CrofPs ranch,
near the international boundary, was taken up as a joint international station. 

GAGE. Vertical staff; read by Mrs. Nelson, 
DISCHARGE MEASUREMENTS. Made by wading 100 feet below gage or from a cable

at gage. 
CHANNEL AND CONTROL. Bed composed of gravel and sand; clean and likely to

shift. Right bank low and subject to overflow. One channel at all stages, but
at extremely high stages the river overflows a wide area. Control permanent
at ordinary stages. 

EXTREMES OF DISCHARGE. 1910-1915: Maximum stage recorded, 5.21 feet June 25,
19]i (discharge, 982 second-feet); minimum stage recorded, 1.55 feet August
5-17, 1914 (no discharge).

ICB. Observations discontinued during winter. 
ACCURACY. Stage-discharge relation fairly permanent. Gage read once daily to

hundredths. Rating curves fairly well defined. Records fair.

Discharge measurements of South Fork of Milk River at Maekie's ranch, Alta., 1910-1915.

Date.

1910. 
Apr. 6 

15 
19 
29 

May 3 
13 
17 
27 
31 

June 10 
13 
24 
27 

July 8 
21 
30 

Aug. 3 
12 
19 

Sept. 11 
17 
25 
28 

Oct. 12 
21 
28 

Nov. 14

1911. 
Apr. 18
May 5: 

12 
20 

June -9 : 
July 1 ! 
Aug. l; 

4 
28 

Oct. 16

1912. 
Apr. 19 
May 15 
June 5 

25 
July 12

Made by 

.....do..................

.....do..................

.....do..................

...-do.... ........ ......

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do.................. 

.....do..................

.....do..................
F. H. Peters...........

.....do..................
N.M. Sutherland...... 
.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.56 
3.00 
2.85 
2.90 
2.72 
2.92 
2.83 
2.71 
2.53 
3.23 
2.51 
2.24 
2.18 
2.33 
1.75 
1.64 
1.61 
1.71 
1.62 
2.21 
2.05 
2.17 
2.14 
2.05 
2.07 
2.02 
2.14

3.16 
3.10 
2.96 
3.40 
3.14 
3.26 
2.60 
2.55 
2.21 
2.46

3.08 
2.84 
2.69 
2.30 
2.48

Dis 
charge.

See.-ft. 
79.3 

172 
133 
144 
109 
155 
128 
104 
74.6 

242 
72.9 
40.0 
37.3 
22.3 
4.67 
2.02 
1.44 
3.50 
1.29 

43.3 
31.1 
43.5 
36.3 
28.6 
29.4 
24.2 
35.2

210.65 
266.40 
178. 70 
301.75 
194.02 
224.39 
83.41 
75.00 
34.12 
62.67

170,65 
134.70 
99.15 
44.26 
70.74

Date.

1912. 
July 30 
Aug. 17 
Sept. 6 

25 
Oct. 14 
Nov. 6

1913. 
May 8 

21 
June 9 

28 
Julv 18 
Aug. 1 

23 
Sept. 11 

26 
28 

Oct. 16 
31

1914. 
Apr. 8 
May 6 

21 
June 7 

25 
July 21 
Aug. 23

Sept. 11 
Oct. 14 

26

1915. 
Apr. 6 

27 
May 25 ' 
June 21 
July 18 
Aug. 4 

23 
Sept. 9 

29 
Oct. 18

Made by 

.....do..................

.....do.................. 

.....do..................

.....do.................. 

.....do.... ..............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
F. R. Steiiiberger. ..... 
J. T5, Degaan. ..........

W.H. Storey..........

<J. H. Wiiyte..........

...r.do.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.295 
2.10 
2.19 
2.25 
2.30 
2.255

3.27 
3.74 
3.11 
3.58 
2.^2 
2.40 
2.20 
1.97 
2.24 
2.18 
2.60 
2.67

3.38 
2.97 
2.7-8 
2.54 
2.34 
1.82 
1.97 
1.55 
1.86 
2*59 
2.35

2.88 
2.37 
2.65 
2.98 
2.5S 
2.70 
2.58 
2.52 
2.61 
2.69

Dis 
charge.

See.-ft. 
42.43 
29.05 
36.39 
42.05 
47.60 
41.73

243.0 
402.0 
194.0 
347.0 
55.9 
52.6 
32.9 
14.7 
37.3 
28.1 
86.1 
39,4

232.0 
154. 0 
113.0 
77.0 
49.0 
8.1 

18.3 
Nil. 
9.1 

81.0 
44.0

156 
54 
95 

157 
78 

1U2 
76 
69 
84 
98
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Daily discharge, in second-feet, of South Fork of Milk River at Mackie's ranch,
1910-1915.

Day.

1910. 
1.. ..................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13.... ........ .... s .. .................
14................................ ...
15....................................

16.........:..........................
17....................................
18....................................
19....................................
20....................................

21..... ................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29.....................:..............
30....................................
31....................................

1911. 
1....... .............................
2....................................
3....................................
4..................... ...............
5....................................

6....................................

8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
9S
24....................................
25....................................

,26....................................
27....................................
28...................................
29....................................
on

31....................................

Apr.

87.5
89.0
95.0
87.5
81.5

80.0
97.0

148.5
148.5
154.0

176.5
236.5
206.0
239.5
176.5

124.5
131.0
131.0
133.0
128.5

165.0
167.5
133.0
115.5
115.5

131.0
135.5
135.5
148. 5
133.0

198
224
281  
221

279
283

281
253

253

287
258
202

May.

120.0
112.0
106.0
097.0
a 89.0

80.0
81.5
81.5
79.0
102.5

102.5
159.5
148.5
128.5
115.5

133.0
138.0
242.0
197.0
173.5

224.5
173.5
131.0
112.0
104.0

102.5
97.0
92.0
83.0
-77 %
75.0

204
202
203
193
193

193
199
201

204

205
158
202
228
365

660
961

333
301

255
250

243
226

237
979
269

209

June.

76.0
71.0
65.0
62.5
69.5

67.0
64.0
126.5
156.5
242.0

156.5
95.5
76.0

- 66.0
64.0

60.5
57.5
55.5
53.5
49.5

45.5
45.5
44.0
44.0
42.0

43.0
40.0
35.5
34.0
35.0

196
196
196
184
172

196
184
184
196
184

184
196
196
160
116

116
124
118
118
116

116
105
100
242
982

853
613
653
363
257

July.

41.0
34.0
30.0
27.5
25.5

a 25. 5
26.5
26.5
25.5.
27.5

25.0
22.5
19.5
17.0
15.5

12.5
9.5
8.9
7.3
6.2

6.2
4.7
3.5
2.6
2.2

2.2
2.2
2.2
2.2
2.0
1.6

223
217
217
184
182

138
130
100
98
93

83
68
63
56
54

56
56
60
62
62

 60
59
58
58
53

50
48
47
47
44
58

Aug.

1.4
1.0

a 1.4
1.6
1.6

2.0
2.0
2.0
2.0
2.0

3.1
4.2
4.7
4.2
3.5

2.2
1.6
1.6
1.6
3.5

5.8
5.8
4.7
4.7
5.8

5.8
o8.4
a 11.0
14.0
12.5
11.5

74
82
63
76
77

80
76
67
54
53

55
55
62
63
62

60
59
56
56
56

37
39
34
39
30

29
29
34
32
37
35

Sept.

12.5
14.0
15.5

a23.5
o31.5

40.0
44.0
45.5
42.0
39.5

39.5
37.5
35.5
35.0
30.5

29.0
26.5
25.0
22.5
17.0

18.5
17.5
21.0
22.5
30.5

39.5
46.5
44.5
39.5
37.5

34
37
49
55
76

408
446
348
326
265

212
165
138
120
107

100
109
105
98
93

92
82
76
98
109

100
102
98
97
93

Oct.

36.5
35.0
35.0

a 34. 0
33.5

30.5
29.0
31.5
30.0
30.5

. 30.0
28.0
30.0
29.0
28.0

27.5
27.5
26.5
27.5
28.0

29.0
30.0
30.0
27.5
28.0

29.0
29.0
27.5
24.0
30.0
35.0

82
74
76
82
92

97
90
88
83
80

78
82
76
76
74

63
62
60
60
59

59
62
60
64
65

68
72
77
80
78
80

Nov.

35.0
29.0
30.5
32.5
32.5

25.0
30.0
35.0
36.5
35.5

35.5
35.5
37.5
53.5
46.5

38.5
39.5
47.5
39.5
44.5

40.0
36.5
39.5
51.5
56.5

31.5
30.5

83
85
83
83

a Interpolated.
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Daily discharge, in second-feet, of South Fork of Milk River at Mackie's ranch, Alta.,
1910-1915 Continued.

Day.

1912. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................

8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25  

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1913. 
1.... ................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19.................................. .
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27.................................. .
28....................................
29....................................
30...........*..................
31....................................

Apr.

449

341
236
269
278
266

278
354
9^7

278
1 W

159
157
1AO

174
172

170
168
 iftO

170
170

168

170
166
166

it;n
160
170
9flfl
qnrt

400
r>00
900

onrt

600
f(t{A

550
546

539
cqn
rqo

464
446

413
374

3 7fl
qcft

May.

161
161
166
163
163

161
153
149
161
159

1^7

157
151
128
124

122
121
122
124

338
669
549
401
338

OQQ

261
O-IQ

163
1 r.°.
107

qqo

9Q1
9fi9

236
ono

for

188
242
246
242

oon

284
Of O

QCO

4^1
qeo

392
456
456

402
qno

384
qOf

384

OQO

QQO

406
OQQ

388

June.

121
105
102
100

94

98
98
98
96
96

92
88
88
88
85

84
79
79
77
75

74
70
K7

51
46

45
45
44

44

359
qro
<W»

298
27ft

OfiO

242
OQfl

194
1 Q^

IQfl

177
171
171

158
i vi
155
1 P£l

150
19/1
114
100
110

1 1°.

153
3 Tf|

420
424

July.

45
57
56
54
51

48
51
59
71
92

100
61
56
54
53

53
52
52
52
51

51
56
QQ

110
105

103
85
58
48
46

S^Q
QIC

278
220
188

i fift
138
123
106

Q7

fiA

62
60
CO

57

57
cc

11
54
CO

CO

CO

49
48

47

55
cr

54

Aug.

42
44
46
52
54

57
59
54
52
47

45
42
37
35
35

32
29
28
28
27

26
25
or;

24
24

23
oq

oq

23
99

21

19
CO

r.o

39
45

43
43
CD

71

102

106
94
Q7

1fU
QQ

00

41
00

on
DC

^9
9H
ofi

26
25
OO

91

20
18

Sept.

21
21
21
28
37

38
41
42
36
34

32
30
26
24
OO

23
23
22
26
31

35
so
40
41
42

42

42
41
40

17.6
17.6
16.8
16.8

14.8
10.6
9 fi

Q A

14.2
14.2
1Q ft

iq n

iq f|

13.0
 to n
 to ft

14.2

16.0
OK f|

27.0
30.0

01 n
QI n

30.0
30.0

Oct.

40
3Q

39
22
36

34
34
35
37
40

45
48
47
46
46

45
45
46
47
46

46
47
45
46
4fi

45
41

47
47
46

30.0
30.0
30.0
31.0
34 0

47.0
rq n

55.0
07.0

70.0
70.0
72.0
07 n

1/lfl ft

92 0
7Q ft

72.0
72.0

69.0
67.0
72.0

69.0

CO f\

47.0
39.0

Nov.

45
45
44

42
41

3d
3d
41
39
41

42
45
44
44
45

M3
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Daily discharge, in second-feet, of South Fork of Milk River at Madrid's ranch, Alt®.
1910-1915 Continued.

Day.

1914. 
1.......................... ..........

3....................................
4....................................
5....................................

6....................................
7....................................
8-......-. ...........................
9....................................

10....................................

11....................................

13....................................

15....................................

16....................................
17.'... ...............................
18....................................
19....................................
20....................................

21....................................
22....................................
23 ,

25....................................

26....................................

28-   ...............................
29....................................
30....................................
31....................................

1915. 
1....................................
2....................................

4--.   .............................

6....................................
^^..,..... ...........................
8.   ..............................-.
9....................................

10....................................

1 9

13...................................
14.. ..................................
15....................................

16.. ..................................
17....................................

19
20.. -........................_........

91

OQ

24....................................

26....................................
27................... .................

9Q

30....................................
31....................................

Apr.

341
94(8

436
298

250
997

60
70

103
124

i ^£
«117

103
101

97

76
70
7Q

09

86
Of)

70

76
70

70
67
65

58

CC

51
cn

47
40

May.

1 ^f\

305

115
140
11Q

107
100

no

89
82
78

74
68

A(J

212

115
110
105

00

82

70
67
86
00

267

288

226

17C

146

110
105
94

84
SI
73

65
KR

KQ

June.

64

60
60
62

68
74
76
62
61

54
51
60
59

100
76
61
,50
43

39
qn
33
01

47

47
74
68
50
43

53
56
60

662
603

499
010

1QK

192

244
ISO

151
146
170

1O7

235

181
170

159
151

iqc

124

858

390
206
151

July.

40.0
QO n

31.0
27.0
97 n

25.0

30.0

20.0
17-0
16-2
15.4
17.0

n o

Q A

9 0

8.8

6.4
6.0
4.8
3.8
3.6

s o
2.fi
9 n
1.0
.6

170
165

136

94
86

90

68
67
68

74
71
78

077

165

117
88
81
76
63

95
235
261
255
241
165

Aug.

1.0
1.2
.4
.6

0

0
0
0
0
0

0
.6

0
0
0

0
0

34.0
28.0
39.0

29.0

14.6

17.0

20.0
29.0
24.0
17.0
16.2
U o

117
167
131
103

63

48

38

61
51
47

41

48
48
45

61

58
49
81
73
65

49
45
38
37
33
31

Sept.

9.6
9.2
8.4
6.4
8.0

8.0
6.4
7.6
7.6
7.2

8.8
194

12.4
11.2
17.8

19.4
17.0
14.6
17.0
17.8

19.4
14.6
13.8
13.0
11.8

10.0
9.2
8.8
8.4
7.6

31
49

173
462
397

148
97
92
71
90

206

181
173
151

13]
124

97
88
92

95
94
82
82
81

97
94
81
84
86

Oct.

7.?,
11.8
23.0
39.0
44.0

54.0
26.0
22.0
23.0
26.0

53.0
51.0
65.0
83.0

102.0

212.0
215.0
184.0
153.0
115.0

95.0
100.0
78.0
67.0
51.0  
49.0
45.0
44.0
43.0
41.0
39.0

82
74
76
94

112

108
103
119
119
126

101
119
117
112
101

101
108
101
88
78

78
78
78
78
78

78
78
76
76

.74
74

Nov.

a Interpolated.
NOTE. 1911: Gage carried out Mar. 22 and reestablished Apr. 17. Ice present Nov. 4. 
1912: Ice present until Apr. 4.
1913: Stage-discharge relation affected by ice Apr. 6-17; discharge estimated. Shifting control Oct. 26-33. 
1914: Ice present, control affected, Apr. 4. No gage record Apr. 11 to May 5 and May 7-19. No flow 

Aug. 5-12 and Aug. 13-17.
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Monthly discharge of South Fork of Milk River at Mackie's ranch, Alta., 1910-1915. 

[Drainage area, 504 square miles.]

Month.

1910.

Mav

July..............................

October. ..........................

The period ..................

1911. 
April 17-30. ;......................

July..............................

September ........................

November 1-3.....................

The period. . ................

 1912. 
April 5-30 .........................

July..............................

November 1-16. ...................

The period ..................

1913. ' 
April 6-30.........................

July...............................

The period..................

1914. 
Apr. 4-10............. .............
May 6, 20-31.......................

July...................:...........
August. . ..........................
September ........................

The period..................

1915. 
April..............................

Julv...............................

September ........................
October ...........................

The period. .................

Discharge in second-feet.

Maximum.

239.5 
242.0 
242.0 
41.0 
14.0 
46.5 
36.5 
56.5

341 
961 
982 
223 

82 
446 

97 
85

449 
669 
121 
110 

59 
42 
48 
45

900 
456 
424 
359 
106 
36 

140

436.0 
156.0 
131.0 
40.0 
39.0 
19.4 

215.0

156 
288 
858 
377 
167 
462 
126

Minimum.

80.0 
75.0 
34.0 
1.6 
1.0 

12.5 
24.0 
25.0

198 
158 
100 
44 
29 
34 
59 
83

157 
121 

44 
' 45 

21 
21 
22 
39

150 
185.0 
106.0 
46.0 
18.0 
9.6 

30

227.0 
68.0 
30.0 
0.6 
0 
6.4 
7.2

40 
42 
53 
63 
31 
31 
74

Mean.

137.7 
121.2 
71.4 
15.0 
4.43 

30.8 
29.9 
37.98

258 
275 
254 

90 
54 

141 
74 
84

222 
209 
78.8 
63.6 
35.6 
32.8 
42.6 
42.4

474.0 
332.0 
216.0 
100.0 
51.3 
18.4 
68.4

292.0 
102.0 
60.0 
15.0 
10.3 
11.4 
70.0

80 
130 
249 
139 

61 
130 
93

Per 
square 
mile.

0.312 
.275 
.162 
.034 
.010 
.070 
.068 
.086

.585 

.624 

.576 

.204 

.122 

.320 

.168 

.190

.503 

.474 

.179 

.144 

.081 

.074 

.097 

.096

1.074 
.753 
.490 
.227 
.118 
.042 
.155

.579 

.202 

.119 

.030 
  .020 

.023 

.139

.159 

.258 

.494 

.276 

.121 

.258 

.185

Run-off.

Depth in 
inches on 
drainage 

area.

0.348 
.317 
.181 
.039 
.01P 
.081 
.078 
.086

1.142

.30 

.72 

.64 

.24 

.14 

.36 

.19 

.01

2.60

.49 

.55 

.20 

.17 

.09 

.08 

.11 

.06

1.75

.91

.87 

.55 

.26 

.14 

.05 

.18

2.96

.15 

.10 

.13 

.04 

.02 

.03 

.16

0.63

.18 

.30 

.55 

.32 

.14 

.29 

.21

1.99

Total in 
acre-feet.

8,195 
7,452 
4,248 

922 
272 

1,833 
1,838 
2,033

26, 793

7,172 
16,909 
15, 114 
5,534 
3,320 
8,390. 
4,550 

550

61,539

11,453 
12,851 
4,689 
3,911 
2,189 
1,952 
2,619 
1,347

41,011

21,323 
20,414 
12,853 
6,148 
3,216 
1,095 
4,206

69,255

4,060 
2,608 
3,570 

922 
633 
678 

4,304

16,775

4,760 
7,993 

14,817 
8,547 
3,751 
7,736 
5,718

53,322



160 WATEE SUPPLY OF ST. MARY AND MILK RIVEKS, 1898-1911.

Mean monthly discharge, in second-feet, of South Fork of Milk River at Mackie's
ranch, Alta., 1910-1915.

Year.

1910.................................
1911.................................
1912.................................
1913.................................
1914. ................................
1915.................................

Apr.

138
6258
C252
c 40Q
6 292

80

218
12, 972

May.

121
275
209
oqo

6102
130

213
13,097

June.

71
254
79

216
60

249

155
9,223

July.

15
90
64

100
15

139

70
4,304

~

Aug.

4
54
36
51
10
61

36
2,214

Sept.

31
141
33
18
11

130

61
3,630

Oct.

30
74
43
62
70
93

62
3,812

Nov.

"38
684
«42

40
2,3SO

Total in 
acre- 
feet.

27,021
61,539
45, 705
71, 340

6 16, 775
53,322

51,785
51,632

102

o Average for part of month assumed as monthly mean. 
6 Incomplete record not included in average. 
c Estimated.

MILK RIVER AT MILE RIVER, ALTA.

LOCATION. In the NE. J sec. 21, T. 2, R. 16 W. fourth meridian, at Milk River 
station, Alberta. (See PI. X, A.)

DRAINAGE AREA. 1,104 square miles.
RECORDS AVAILABLE. Open-water records July 1, 1909, to December 31, 1911; 

complete records January 1, 1912, to December 31, 1917.
GAGE. Vertical staff used from establishment of station until February 16, 1916, 

when a new box chain gage was placed on railway bridge. Zero of gage main 
tained at elevation 3,403.39 feet above sea level (Geodetic Survey of Canada). 
Observer, Dan O'Connell.

DISCHARGE MEASUREMENTS. Made by wading or from traffic bridge 100 feet above

CHANNEL AND CONTROL. Bed of stream composed of quicksand and gravel; clean 
and shifting. Right bank high, clean, and subject to overflow at extremely 
high water only: left bank low. Two channels at very low water. Control not 
permanent.

EXTREMES OF DISCHARGE. 1909-1917: Maximum stage recorded, 8.50 feet Feb 
ruary 17, 1916 (discharge, 3,467 second-feet); minimum stage, 1.75 feet February 
9, 1914 (discharge, 1.0 second-foot). (See hydrograph, PL XI.)

ICE. Stage-discharge relation affected by ice during winter season.
REGULATION. Flow at this station was affected in 1917 by diversion of water from 

St. Mary River to Milk River by the United States Reclamation Service.
ACCURACY. Stage-discharge relation not permanent. Gage read to hundredths 

daily. Daily discharge for open-water periods obtained by applying daily gage 
height to rating table; winter discharge ascertained from hydrograph based on 
daily gage heights, discharge measurements, and records of temperature. Records 
fair.



A. GAGING STATION OF CANADIAN RECLAMATION SERVICE ON MILK RIVER,
ALBERTA.

B. INTERNATIONAL GAGING STATION ON MILK RIVER AT EASTERN CROSSING.
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Discharge measurements of Milk River at Milk River, Alta., 1910-1917.

Date.

1910. 
Apr. 18
May 2

10
16
28
30

June 11
13
21
25
27

July 4
9

18
21

Aug. 1
10
16
22

Sept. 12
26

Oct. 10
21
29
31

Nov. 4
4

1911.
Apr. 14
May 2

17
22

Juue 13
28

July 5
29

Aug. 10
30

Sept. 7
8
9

15
Oct. 14

20
Nov. 10

Pec. 7
29

1912.

Feb. 10
23

Mar. 9

16
22

May 13
16

8
26

July 6
15

15
19

10
21
26

Oct. 12 
16

Nov. 5

Made by 

.....do.................
F.H.Peters...........

.....do.................
N.M.Sutherland......
L. J. Gleeson. ..........
.....do.................
N.M.Sutherland......

.....do.................
N.M.Sutherland......

N.M.Sutherland......
F.H.Peters...........
.....do.................
N.M.Sutherland......
F. H. Peters...........

G.H.Whyte.. ........

.....do.................
N.M.Sutherland......
.....do.................
.....do.................
G.H.Whyte..........

.....do.................

N.McL. Sutherland...

N.McL. Sutherland...

.....do.................

.....do.................

. ....do. ........ ........ .

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

D. D. Macleod. ........
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
J. E. Degnan. . ......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do................. 
.....do.................
.....do.................

Gage 
height.

Feet. 
1.72
1.74

1.80
1.62
1.50
2.00
1.52
1.25
1.18
1.18
1.08
1.05
.86
.83
.73
.76
.76
.74

1.19
1 09
1.02
1.05
1.06
1.06

1.055

2.04
1.85 
2.26
4.72
2.10
1.70
2.70
1.74

1.73
1 99

2.88

1.63
1.53
1.53

1.45
2.28

3.17
3.60
3.53
3.07

2 9^

2.20
1 98
1 O9

1.85
1 79

1.35
1 64
1.61
1.41
1.35
1 ^1

1.38
1.37
1.57
1.53
1.54

1.57

Dis 
charge.

Sec. -ft. 
179
180
136
189
137
122
236
125
79.2
64.6
63.0
47.2
40.3
22.9
20.9
13.1
16.6
19.7
17.2
65.0
17 4.
42.8
52.9
57.2
52.2
43.9
45.3

258. 60
223. 81 
358. 65

1, 692. 23
263.82
162. 00
512.00
175. 45

172. 60
66.78

783. 48
667.15
643. 38
147. 70
113.58
112.48

68.59
0119.60

047 97

35.71
73.60
81.10
55.20

1,090.02
316. 59
288. 82

204. 57
157. 12
137. 44
66.72

116. 30

64.13
57.60
co nn

60.26
60.25
85.20
86.04
85.80

92.11

Date.

1913.

97

Apr. 11
14
21

21
22

11
26
30

9O

Au?. 1
2

20
21

Sept. 10
1 ^l

f)A

29

18
Nov. 1

13
Dec. 1

11
22

1914

31
Feb. 16

11
14

7
1 Q
00

8
oq

27
July 20

23

7
22
24

10

25

T)or> ft

24

Jan. 11
2 K

Feb. 11

10
15

Apr. 5

26
29

May 26

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

....'. do. ...... ..........

.....do.................

.....do.................

.....do.................

.....do.................

.. ...do. .......... ......'

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
W. H. Storey. .........

.....do.. ...............

.....do.................

.....do.................

.....do................. 
G. H. Whyte and W. H.

Storev. ..............

Gage 
height.

Feet. 
2qo

3 CC

4 60
A no

3.29
2.32
3.03
2.69
2.04
1 98
1.78
2 71

1.45
1 39

1.28
1.31
1.32
1.18
1.10
1.09
1.18
1.27

1.48
1.41
1.755
1.43
1.59
1.38

2.05
1 Q9

2.42
3 97

3.475
2.42

2 A1

9 (V?

1 84
1.42
1.48
1.12
1.34
.82
.78

CQ

.60
1.14
1.11
1.00

07

1 4^

1 *3

1.56
1.45
1 60
i ^i
2.09

2.25
2.33

3.07
2.89
3.02
2.51
2.04
1.47
1.28

1.62

Dis 
charge.

Sec.-ft. 
7.0

10.6
7.4

1,102.0
1, 870. 0

825.0
321.0
625.0
455.0
ocn n

173.0
d.QS n
109.0
88.0
84 0
82.0
76.0
cn i

33.1
34 0
52.0
54.0

175.0
89.0
si n
57.0
56.0
33.0
11.0

33.00
11.30
3.38

43.00
844.00
OAQ nn
569. 00
216.00

125.00
166.00
86.00
95.00
42.00
69.00
18.00
15.90
5 40
5.18

44.10
  34.00

29.00
20.00
69.00
92.00
91.00
91.00
58.00
29.00
19.60

'29
22
24
30
42
46

440
250

90
71

132

o Ice present.

123678 c
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Discharge measurements of Milk River at Milk River, Alta., 1910-1917 Continued.

Date.

1915.

28
July 17

19
Aug. 3

24
Sept. 6

7
13
28

Oct. 16
18

Nov. 3
20

Dec. 14

1916.

Feb. 1
18
19

Mar. 6
22

Apr. 12

30

Made by  

W. H. Storey..........

W. H. Storey..........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.... do.................
V. A. Newhall. ........
G.H.Whyte.. ........

S. H. Frame...........
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
2.31
2.80

3 1 ^
2 1 n
i ftf\
1.68
2.42
1 QQ

2 1 fl

1.76
1 94

1.77

2 nfi

rt9 3fl

8.06
7.04

o3.29
2.96
2.21
2.08
3.14

Dis 
charge.

Sec.-ft. 
324

187
677
276
1 CQ

147
381
O9A

979

164
01 A

199
1 £9

104
61

34 0
19 ft

3, 323. 0
1, 944. 0

50.0
602.0
361.0
306.0
893.0

Date.

1916.

July 19

31

Oft

1917
Jan. 17
Feb. 13

26
Mar. 21

13
19

May 16

25

Aug. 2

Sept. 12
Oct. 2

23
Dec. 14

Made by 

.....do.................

.....do.................

.....do.................

G. S. Wenden..........
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
3.09

2.91
1.56
1.81

f,f) no

2.85
3.35
3.58
3.67
6 9C

4.83
2.48
3.30
2.35

2.14
2.12
2.14
2.13
1.18
1.65

al.92

Dis 
charge.

Sec.-ft. 
6815.0
306.0
610.0

73.0

59
66
68
63

3.274
2,146

444

431
346
381
333
343
341

77
174

go
34
48

a Ice present. 6 Discharge estimated by surface velocities. 

Daily discharge, in second-feet, of Milk River at Milk River, Alta., 1909-1917.

Day.

1909.

2............

4............

6............
7............

10............

12............
13............
14............
15............

July.

OQQ

247
9 Eft

9ftfi
9C9

346
274

260
238
210

186

Aug.

O7n

9Q4.
O Efl

222
1Q9

160
1 £9
1^9
1 ^9
1 £9

140
126
122
112
98

Sept.

CO

QQ

83

83
QQ

76
65
£Q

56
Kfi

fift

CO

93

Oct.

64
£C

56
£C

eft

56
A9

63
63
70

72

72
82
80

Nov.

70
70
70
70
67

77
Of)

80
1 HQ
1fiQ

1 rvo

166
166
166
1 Aft

Day.

16............
17............
18............
19
20............

21

oq
94
9;;

26............
97
90

29............
OA

01

July.

178

125

122
122
104

133

800
1,344
1.000

464

Aug.

96
96
%
96
86

83
76
72
72

72
72
72
72
72
82

Sept.

96
86
63
83
83
00

QQ

CO

83
83
76
72
65

Oct.

80
80
80
80
80

77
77
87

89
7Q

73
73
73
73
7<i

73

Nov.

166
166
190
194
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Daily discharge, in second-feet, of Milk River at Milk River, Alta., 1909-1917 Contd.

Day.

1910. 
1.............. 
2..............
3..............
4.............. 
5..............

6.............
7..............
8.............. 
9..............

10..............

11.............. 
12.............. 
13.............. 
14..............
15..... .........

16.............. 
17..............
18..............
19.............. 
20..............

21.............. 
22........ .. 
23..............
24.............. 
25..............

26..............
27.............. 
28..............
29........ ....
30.............. 
31..............

1911. 
I.............
2..............
3..............
4..............
5..............

6..............
7..............
8............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18.............
19..............
20..............

a..............
22. .............
23.............
24.............
25.............

26. ............
27.............
28.............
29.............
30.............
31.............

Jan.

......

......

Feb.

......

Mar.

:..:::

------

Apr.

130.0 
173.5
173.5
173.5 
173.5

173.5
173.5
204.0 
221.0
199.5

238.5 
264.0 
254.5 
245.0
260.5

247.0 
195.0
197.5
20U5 
220.5

219.5 
219.5

206.5 
179.0

172.0
187.0 
194.0 
203.0
195.0

426
227
227
200
162

200
111
200
200
200

507
402
288
253
230

204
232
249
299
282

318
485
589
449
368
AKA

457

338
265

May.

169-5 
169.5
169.5
169.5 
151.5

147.0
127.0
125.0 
108.5
151.0

169.5 
205.0 
214.0 
201.0
175.0

202.5 
210.5
226.5
252.0 
248.5

250.0 
235.0 
196.0
165.5 
157.5

156.5
155. 5 
139.0 
117.0
124.0 
106.0

228
224
224
224
267

303
321
358
255
252

252
240
237
240
501

1,326
1 884

710
521
422

272
979

272
OQQ

301
01 o

365
342
350

247

June.

101.5 
101.5
101.5
101.5 
101.5

101.5
88.5
96.0 

101.5
304.0

211.5 
152.5 
122.0 
122.5

90.0
86.5
87.0
87.5 
81.0

79.0
78.5 
71.0
68.5 
68.0

67.5
54.0 
50.5 
50.5
51.0

244
233
224
241
224

213
208
200
178
250

200
174
159
152
143

133
135
128
120
105

101
120
141
253
Q4ii

*>fUO

1,090

422
389

July.

51.0 
52.0
50.0
48.5 
46.5

43.5
40.0
37.0 
35.5
37.5

36.5 
35.5 
36.5 
35.0
34.5

33.0 
32.5
31.0
27.0 
22.5

21.5 
20.0 
18.5
17.5 
17.0

15.0
14.5 
14.5 
14.0
13.5 
14.5

401
365
272
233
176

164
146
120
126
112

103
99
96
90
85

83
83
82

101
120

109
OQ
Q4

87
87

QA

83
fid
69
fid
68

Aug.

13.0 
13.0
13.0
13.5 
13.5

13.5
14.5
17-0 
18.0
18.0

18.5 
18.5 
21.0 
20.5
22.0

23.0 
21.0
21.0
22.0 
20.5

19.5 
20.0 
22.0
22.0 
22.5

26.5
27-0 
31.0 
34.0
34.0 
34.5

90
122
103
112
110

114
146
176
166
152

126
120
112
101
85

77
70
66
56
56

56
56
56
t&'62

61
62
62
66
69
62

Sept.

34.5 
33.0
33.0
42.0 
48.0

50.5
75.5
83.5 
79.0
76.5

74.0 
68.0 
65.0 
61.5
59.5

54.0 
51.5
45.0
41.5 
38.5

41.5 
42.0 
40.0
50.5 
57.0

60.5
63.0 
63.0 
59.5
62.5

56
50
61

120
422

927
927
730
653
427

303
236
200
160
148

123

135
150
138

131

138
140
153

177
152
134
132

Oct.

63.0 
58.5
57.0
46.5 
51.5

50.0
50.0
46.0 
45.5
45.5

47.5 
48.0 
48.5 
49.0
47.0

48.5 
49.0
51.0
51.5 
54.0

57.5 
54.5 
53.5
54.0 
50.5

51.0
68.0 

110.5 
54.0
54.5 
56.5

131
125
125
144
172

156
142
131
123
120

116
112
112
112
120

107
103
107
107
107

109
107
112
107
107

89
73

116
125
136
147

Nov.

72.5 
64.0
53.0
49.5

147
159
171
184
208

205
169
95
85
69

81
80
81
84
93

111
136
132
128
123

121
122
120
122
121

128
126
191

123
122

Dec.

......

.......

.......

.......

.......

121
120
125
124
122

121
120
120
119
115

112
97
67
65
64

68
66
62
63
50

47
47
48
45
47

46
47
51
48
47
49
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Daily discharge, in second-feet, of Milk River at Milk River, Alta., 1909-1917 Contd.

Day.

1912. 
\. .............
2. .............
3..............
4..............
5..............

0..............

8..............
9..............

10..............

11..............
12..............
13..............
11..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
2t...... ........
25..............

20..............
27..............
23..............
29..............
30..............
31..............

1913.

3..............
4..............
5..............

G..............
7..............

9..............
10. .............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19
20..............

21.............. 
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Jan.

47
44 '
44
43
39

34
33
33
24
19

12
40
38
53
52

44
42
40
39
36

36
34
33

35

36
37
38
40
40
48

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0 
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8 7 9
8.0

Feb.

66
68
70

79

72

75
76
73
74

76
76
76
78
7Q

78
86
86
86
QQ

88
GA

80
80
80

78
78
74
69

8 0

8.6
8 Q

9 1
9 4

9.6
9 8

10.3

10.6
9 9
9 0
8.8
8.6

8.4
8 1

7.9
7.7
7.5

7.3 
7.1
7.8
7.6
7.4

7 9
7.4
7.0

Mar.

70
66
64
64
63

56
54

52

52
£Q

62
62

62
CO

56
56
CC

70
78
QO

ion

676

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0
7.0

Apr.

1 504

1,074

790
684

608
o529

o384

OQ9

Q19

304

9Q9

272
oco

252
252

241
233

77
150
100
200

410

730
1,100

1,140

1,838
1,888
1 AQf\

1,259
1 219'896

Bfii

832

679
458
422

380
549
476
394

May.

oqo

999
999

244

OOO

214
214

979
ooo

204
1Q7

1 C7

187

ion
197
194

1 104  
QOft

628
QC4

9Q9

292
2ro

233

308
one

311

314

292
289
one

311
OCQ

276

410

544
7Q9

606

450

454

458
498
507

426

June.

214
197
180

150

100

110

Uc

96
Q4

94
98

105
103

98
98
on

77
70

63
56
Cft

58
58
59
61
77

076

331
308

292
276

230

227
227

208
196

184

167

172

191 
211
191
167
172

169
244
434
525
434

July.

108
174
180
180
133

139

117
214

180
122

in0.

103
98
89
.SO
QC

98

214
i r ft

128
120

98
84
72
60

007
257
198
177
155

148

118

110

114

88
86
84
82

74
84
74
70
70

68
78
94

110
124

74

Aug.

61
61
65
80
87

94
87
75
72
72

M
53
Kft

53
CO

55
KK

55
82
66

66
CO
58
58
51

48
48
48
48
48
48

74
74
64
54
70

54
46
54
76

167
114
94
92

88
90
84

o80
76

76 
74
64
54
54

44
44
39
36
36
36

Sept.

48
47
d&
48
53

63
66
79

78
66

59
58

AQ

48
49
49
55
56

66
73
91
91
89

85
84

85
80

OQ

44
38
36
33

39
34
33
31

34
28
33
34

34
34
34
35
33

30 
50
47
50
69

74
61
58
53
47

Oct.

73
63
59

80

72
63
68
75
89

87
91

10°.

94
91

87

80
84
84

80
80
77
80
SO

80
80
89
89
89
98

32
35
46
61

63
78
63
69
74

76
old
a 199
a 156

185

ol52
a 121

92
87
89

87 
85
83
83
80

78
96
94
80
74

105

Nov.

85
85
89

105
93

96
98
98
85

110

105
105
136
1£0

110
110
110
142

CO
75
80
98

105

92
85
&3
92

94
87
69
71
67

74
73
52
48
35

035
«35

«33

o33 
o34

33
28
32

62
81

74
72

Dec.

57
58
64
48
46

56
38

38
42

33
33
40
41
47

47
47
40
29
19

15 
12
21
18
40

47
65
88
58
77

102

Interpolated.
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Daily discharge, in second-feet, of Mill: River at Milk River, Alia., 1909-1917 Contd.

Day.

1916. " 

I..............
2..............
3..............
4..............
5..............

6..............
7..............

g
10..............

11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1917. 
1.. ............
2..............
3..............
4.... ..........
5..............

6. ............ .

8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30
31..............

Jan.

38.0
36.0
35.0
34.0
33.'0
33.0
32.0
31.0
31.0
29.0
24.0
22.0
21.0
20.0
20.0

20.0
21.0
22.0
24.0
25.0

23.0
22.0
21.0
20.0
19.0
18.0
16.0
15.0
14.0
13.0

72
72
72
71
70

70
69
68
67
66
65
64
63
62
60
59
59
58
57
Kfi

55
54
54
53
52
51
51
50
50
50
50

Feb.

12.6
12.8
13.2
13.8
14.0
14.2
15.0
17.0

24.0
40.0

160.0

420.0
KK(\ A

680.0
3, 467. 0

1, 940. 0

1,583.0
1,335.0
1,204.0

1, 012. 0

1,021.0
Q9Q O,

50

V)

53
KK

56
CO

60
62
64
65
66
66
66
67
67
67

68
CO

68
68
68
68
68
68
67
67

Mar.

O1 A

250
180

54
50

140
9QA

1,306
1,829
1,583
1,224

636
619
fifiS

521
537
P.KA

603
609
505
423
OKQ

341

OCQ

358
325
253

66
66
66
66
66
65
65
fit;
65
65
65
ftK

65
65
65
65
64
64
64

63
63
64
64
66
68
70
80

100
200
400

Apr.

341
407
472
374
325

292
286
9Q9
oro

358

364
384
341
341
384
OCQ

299
309
9Q9

276
286
97A

253

276
266
309
374
384

600
800

1,000
1,600
2,547

3,039

3,203
3,203
2,998
2,449

2,121
1,711
1,227

753
575

485
A4.1

753
783
765
753
615

696
605
590
402
402

May.

341

456
358
358

341
01 K

*>AQ

OAA.

qoe

OOA

OCO

367
420
368
365
372
360
393
443
COO

QQA

Qf)C

980
893
933

498
477
696

1,074
7Qft

580

1,228
1,046
1,081
1,025

1,081
1,018

920
955
669
590
ft Oft

590
962
702
647
674
702

759
702

1,220
R4Q

June.

854
840
845
685
630
73 1
7f)C

C7O

542
CAA

634

595
490
470
427
qnft
one

385
, 403

Kftc

680

840
667

688
750

967

819
747
696
557
KAQ

461

421
433
457
837

1,258
1,328

QftC

605
503
461
425
405

391
394
413
380
346

338
318
310
279
267

July.

S7O,
7qf>

620
580

47<?

435
467

420
070

OR 7
000

9QA

97C

255
280
292
306
9S9

188

194
194
91 S

9QK

224
1S9

255

3J.fi
377
OQA

380
388
380

388
OQQ

398
388
388
380
388
380
377
356
342
332
328
324
328
335
342
349
342
346

342

Aug.

167
164
154
141
138
141
141
141
240
593
508
361
282
224
263
218
194
209
299
°.9S

209

180

177

180
180
169
162

352
349
356
356
363
366
384
380
363
405

-402

380
363
363
356
349
356
352
352
349
346
346
360
356
349
349
349
349
349
352
356

Sept.

133
128
185
410
763
534
338
263
qftn
232
223
200
183
185
187

173
163
151

139
135
132
127
139

148
152
146

360
360
360
370
377
377
374
380
384
377
363
342
261
210
177
118
105
100
98
98
80
82
80

 82
75
92
92
92
92
90

Oct.

139
146
164
172
162
206
282
282
970

246

230
233

230
215
91 S

221
203
197

215
230
246
230
215
230

215
209
209
209

82
78
78
75
73
73
73
73
73
78
78
78
78
78
78
81
98
84

102
110
120
155
155
175
155

135
100

65
70
85

100

Nov.

203
188

203
206

177
171
164
1 V7

152
148
144
1 49

-ion

137
134
133

19Q

127
126
124
123
122
121
120
119
118

125
130
250
200
175

150
130
120
105

94
94
94
96
90
96
96
88
88
96

101

88
90
82
87
88
88
87
86
85
sn

Dec.

11S

, 117
116
116
115
114

110
1 AQ

106
104

100
OS
9(5
Q9
S7
fit

70

76
75
74
74
73

73
7O

73
72

74
72
66
60
55
45
42
40
40
40
38
38
36
34
34
35
38
45
52
58

58
55
50
48
48
52
60
80

120
200
300

NOTE. 1911: Stage-discharge relation affected by ice Apr. 4-6 and Nov. 11 to Dec. 31. Discharge esti 
mated June 25-26 and for November and December.

1912: Gage out from Mar. 29 to Apr. 3.
1913: Stage-discharge relation affected by ice Jan. 1 to Apr. 10 and Nov. 12 to Dec. 31.
1914: Stage-discharge relation affected by ice Jan. 1 to Apr. 3 and Nov. 14 to Dec. 31.
1915: Stage-discharge relation aifected by ice Jan. 1 to Mar. 27 and Nov. 19 to Dec. 31. Discharge esti 

mated Mar. 18-26, Aug. 19, Nov. 11 and 18.
1916: Stage-discharge relation aifected by ice Jan. 1 to Feb. 16, Feb. 29 to Mar. 9, and Nov. 8 to Dec. 31. 

Control shifting Feb. 17-18, May 10 to July 19. Mean daily stage Sept. 9 to Oct. 2 obtained by water-stage 
recorder; discharge determined from hydrograph.

1917: Stage-discharge relation affected by ice Jan. 1 to Apr. 4, Oct. 19 to Nov. 3, and Nov. 27 to Dec. 31. 
Shifting control June 9 to July 25 and Nov. 4-9. Discharge estimated Sept. 30.
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Monthly discharge of Milk River at Milk River, Alto,., 1909-1917. 

[Drainage area, 1,104 square miles.]

Month.

1909. 
July..............................

1910. 
April..............................
May..............................

July..............................

1911.

May...............................

July...............................

The period. . ................
1912.

March 1-28. ... ....................

May..............................

July..............................

November 1-19, 21-25 .............

The period. .................
1913.

February. ........................

April............................
May..............................

September. ....................
October........... ......

December .........................

The year ....................
1914. 

January....................... _ .

March..........................
April..............................
May..............................

July..............................

December. ................. .

The year.... ............. f..

Discharge in second-feet.

Maximum.

1,344 
370 

96 
82 

194

264.0 
252.0 
304.0 
52.0 
34.5 
83.5 

110.5 
72.5

589 
1,884 
2,049 

401 
176 
927 
172 
208 
125

53 
88 

852 
1,504 
1,104 

214 
214 
94 
91 

103 
150

8.0 
10.6 
7.0 

1,888.0 
782.0 
525.0 
337.0 
167.0 
74.0 

185.0 
94.0 

102.0

35 
34 

215 
912 
245 
146 
53 
50 
36 

240 
150 
57

Minimum.

96 
72 
56 
56 
67

130.0 
106.0 
50.5 
13.5 
13.0 
33.0 
45.5 
49.5

111
224 
101 
68 
56 
50 
73 
69 
45

12 
66 
52 

229 
187 

56 
60 
^8 
47 
59 
60

7.0 
7.0 
7.0 

77.0 
276.0 
157.0 
68.0 
36.0 
28.0 
32.0 
28.0 
12.0

11.3 
1.0

38.0 
139.0 
80.0 
41.0 
6.3 
4.0 

23.0 
21.0 
34.0 
19.5

Mean.

299 
129 

78 
72 

120

203.5 
174.0 
99.4 
30.5 
20.9 
55.1 
53.9 
59.8

308 
399 
355 
128 
91.2 

252 
119 
126 

79

37.7 
77.3 

144.0 
496.0 
293.0 
105.0 
126.0 

62.>3 
64.7 
81.1 

102.5

7.18 
8.54 
7.00 

745.00 
415.00 
256.00 
118.00 
73.40 
41.10 
86.90 
60.00 
45.20

25.0 
9.7 

92.0 
317.0 
150.0 
71.0 
25.0 
22.0 
28.0 

133.0 
79.7 
28. 0

Per 
square 
mile.

0.278 
.117 
.071 
.065 
.109

.189 

.162 

.092 

.028 

.019 

.051 

.051 

.054

.286 

.370 

.329 

.119 

.085 

.234 

.110 

.118 

.073

.035 

.072 

.134 

.460 

.272 

.097 

.117 

.058 

.060 

.075 

.093

.007 

.007 

.006 

.692 

.385 

.238 

.110 

.068 

.038 

.810 

.056 

.042

.023 

.009 

.083 

.287 

.136 
,065 
.023 
.020 
.025 
.120 
.072 
.025

Run-off.

Depth in 
inches on 
drainage 

area.

0.32 
.13 
.08 
.07 
.08

.68

.211 

.186 

.103 

.033 

.022 

.057 

.059 

.008

.679

.32 

.43 

.37 

.14 

.10 

.26 

.13 

.13 

.08

1.96

.04 

.08 

.14 

.48 

.31 

.11 

.13 

.07 

.07 

.09 

.08

1.60

.01 

.01 

.01

.77 

.44 

.26 

.13 

.08 

.04 

.09 

.06 

.05

1.95

.030 

.010 

.100 

.320 

.160 

.070 

.030 

.020 

.030 

.140 

.080 

.029

1.019

Total in 
acre-feet.

18.385 
7,932 
4.641 
4,487 
4,522

39,907

12,109 
10,700 
5.915 
1,875 
1,285 
3,279 
3.314 

474

38,951

18,327 
24,534 
21,124 
7,870 
5,607 

14,995 
7,317 
7,498 
4,858

112, 130

2,318 
4,446 
7,997 

27,546 
18,016 
6,248 
7,747 
3,831 
3,850 
4,987 
4,878

91,864

441 
474 
430 

44,331 
25,517 
15.233 
7,256 
4,513 
2,446 
5,334 
3,570 
2,779

112,333

1,537 
538 

5,657 
18,863 
9,223 
4,225 
1,537 
1,353 
1,666 
8,178 
4,742 
1,722

59,241
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Monthly discharge of Milk River at Mill River, Alta., 1909-1917 Continued.

Month.

1915.

July..............................

The year ....................
1916.

May..............................

July..............................

The year....................
1917.

July..............................

The year. ...................

Discharge in second-feet.

Maximum.

31 
31 

1,200 
684 
428 

1.234 
671 
339 
948 
244 
177 
85

38 
3,467 
1,829 

472 
1,048 

967 
870 
593 
763 
282 
206 
118

72 
68 

400 
3,326 
1,228 
1,328 

398 
405 
384 
175 
250 
300

Minimum.

21 
21 
31 
62 
77 
77 

150 
87 
85 

150 
81 
40

13.0 
12.6 
50.0 

253.0 
300.0 
385.0 
172.0 
138.0 
127.0 

  139.0 
118.0 
72.0

50 
50 
63 

402 
477 
267 
255 
346 

75 
65 

. 80 
34

Mean.

26 
27 

253 
174 
180 
432 
263 
151 
225 
192 
122 

63

24 
768 
538 
332 
488 
645 
354 
226 
218 
216 
151 

94

60 
63 
82 

1,383 
844 
535 
356 
360 
215 

95 
109 
65

i

Per 
square 
mile.

0.024 
.024 
.229 
.158 
.163 
.391 
.238 
.137 
.204 
.174 
.111 
.057

.022 

.696 

.487 

.301 

.442 

.584 

.321 

.205 

.197 

.196 

.137 

.085

 Run-off.

Depth in 
inches on 
drainage 

area.

0.03 
.03 
.26 
.18 
.19 
.44 
.27 
.16 
.23 
.20 
.12 
.07

2.18

.03 

.75 

.56 

.34 

.51 

.65 

.37 

.24 

.22 

.23 

.15 

.10

4.15

Total in 
acre-feet.

1,599 
1,500 

15,556 
10,354 
11,068 
25,706 
16,171 
9,285 

13,388 
11,806 
7,260 
3,874

127, 567

1,476 
44, 176 
33,080 

- 19, 755
30,006 
38,380 
21, 767 
13, 896 
12,972 
13,281 
8,985 
5,780

243,554

3,689 
3,499 
5,042 

82, 294 
51, 896 
31,835 
21,890 
22, 136 
12, 793 

5^841 
6,436 
3,997

251,398

NOTE Owing to part of the discharge being water from the United States Reclamation Service St. Mary 
canal, the run-off on the drainage area has not been computed. Area used in the tables is the same as 
published in the Canadian hydrometric reports which was changed from time to time as more 
definite information of the drainage basin was obtained.

Mean monthly discharge, in second-feet, of Milk River at Milk River, Alta., 1909-1917.

Year.

1909.....................
1910.....................
1911...........'..........
1912 .....................
1913.....................
1914.....................
1915.....................
1916.....................
1917.....................

Average run-off, acre-feet . 
Average run-off per

Jan.

38 
7 

25 
26 
24 
60

30
1,845

Feb.

77 
8 

10 
27 

768 
63

159 
9,100

Mar.

6242
7 

92 
253 
538 
82

202 
12, 420

Apr.

204 
308 

& 565 
745 
317 
174 
332 

1,383

504 
29,990

May.

174 
399 
293 
415 
150 
180 
488 
844

368 
22, 627

June.

99 
355 
105 
256 

71 
432 
645 
535

312 
18, 565

July.

299 
30 

128 
126 
118 
25 

263 
354 

c356

168 
10, 330

Aug.

129 
21 
91 
62 
73 
22 

151 
226 

c360

97 
5,964

Sept.

78 
55 

252 
65 
41 
28 

225 
218 

c215

120 
7,140

Oct.

72 
54 

119 
81 
87 

133 
192 
216 

95

106 
6,307

Nov.

a 120 
«60 
126 

690 
60 
80 

122 
151 
109

105
6,248

Dec.

"~79 

613 
45 
28 
63 
94 
65

55 
3,382

^

Total in 
acre- 
feet.

"39,907 
"38,951 
«112, 130 

106, 000 
112,-333 
59, 241 

127, 567 
243,554 

£251,398

129, 739 
133,918

121

«Incomplete record not included in average.
6 Estimated.
c Not used in average, as flow included water from St. Mary canal,*U. S. Reclamation Service.
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Duration of flow (number of days in the year) of Milk River at Milk River, Alta., 1909-1917.

Flow (second-feet).

3,000...................
2,000...................
1,900...................
1,800...................
1,700...................
1,000...................
1,500...................
1,400...................
1,300...................
1,200...................
1,100...................
1,000...................
900....................
800....................
700....................
600....................
500....................
400....................
300....................
200....................
150....................
100....................
90.....................
80.....................
70.....................
60.....................
50.....................
40.....................
30.....................
20.....................
10.....................
9......................
8......................
7......................

3......................
2......................
1. .....................

1909

1
1
2
2
3
3

4

23
41
54
61
96
124
132

1910

27
55
75
77
83
91
104
136
159
178
186
218

218

1911

1
2
2
2
2
2

3
3
4
7
7
9

11
25
38
92
114
208
218
231
246

265
275

275

1912

1
1
1
3
4
5
6
7
15
17
19
25
61
79
114
136
182
217
246
283
310
325

328

328

1913

2

2
5

8
9
9
9
14
16
19
24
45
61

98
119
129
151
179
194
207
231
267
271
279
289
901

365

365

1914

1
2
3
4
5

16
34
59
87
92
118
136
150
168
193
221

329
333
335
344
350
354
361
362
364
365

1915

2
2
5
9
10
10

18
26
48
102
175
231
242
255
267
273
285
298
316
365

.......

365

1916

2
2
3

5
5
7
7
9
11
11
15
21
31
37
52
73
87
143
213
256
306
310
312
323
323
323
324
331
352
366

366

1917

4
9
9
g

10
11
11
11
12
16
17
26
30
35
46
57
65
84
163
173
180
197
214
235
260
320
350
358'365

365

Total.

6
12
13
18
19
20
23
26
32
42
46
65
84

107
130
173
217
295
501
804

1,057
1,391
1,479
1,663
1,843
2,003
2,157
2,288
2,418
2,586
2,665
2,679
2,685
2,766
2,772
2,776
2,783
2,784
2,786.
2,787

Aver 
age.

1
1
1
2
2
2
2
3
3
4
5
7
9
12
14
19
24
33
55
89
117
154
164
185
204
222
239
254
269
287
296
297
298
307
308
308
309
309
309
309

MILK RIVER AT WRITING-ON-STONE POLICE DETACHMENT, ALTA.

LOCATION. In SW. J sec. 35, T. 1, R. 13 W. fourth meridian.
DRAINAGE AREA. 1,546 square miles.
RECORDS AVAILABLE. Open-water records August 2, 1909, to October 31, 1915.
GAGE. Vertical staff; zero maintained at elevation 86.13 feet since establishment. 

Gage read by Constable A. P. White and W. Adams.
DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND cbNTROL. Bed sandy, clean, and shifting. One channel at all stages. 

Both banks high and wooded but subject to overflow in very high water.
EXTREMES OP DISCHARGE. Maximum stage recorded, 6.20 feet June 26, 1911 (dis 

charge, 2,068 second-feet); minimum, 1.15 feet August 8, 1914 (discharge, 2.2 
second-feet).

ICE. Stream freezes over during winter season, but no observations have been made.
ACCURACY. Stage-discharge relation not permanent. Gage read daily to hundredths. 

Records fair.
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Discharge measurements of Milk River at Writing-On-Stone Police Detachment,'Alta.,
1910-1915.

Date.

1910.

20
29

May 4
11
18
21
28
31

17
22
29

July 4
9

19
20

Aug 6
6

10
11
10
17
22
27

Sept. 15
22
29

Oct. 6
10
15
23
30

Nov. 6
14

1911

May 4
14
24

16

25
Aug. 11

21
Sept. 2

12
18

Oct. 4
23

Nov. 7

1912.
Apr. 25

19
30

May 7
June 10 Jl

27
July 3

17
27

12
20
30

Sept. 12
18 
27

Oct. 9
17
31

Nov. 9
16

Made by  

F.H.Peters............
N.M.Sutherland.......
.....do.................
.....do.................
F.H.Peters............
N.M. Sutherland.......
.....do.................
.....do.................
.....do.................
F.H.Peters............
N.M. Sutherland.......
.....do.................
.....do.................
.....do.................
F.H.Peters............
.....do.................
N.M.Sutherland.......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................
G.H. Whvte...........

.....do.'.'..............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

N. McL. Sutherland. . . .
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
2.31
2.19
2.22
2.115
2.07
2.31
2.445
2.13
2.01
1.98
1.79
1.74
1.595
1.60
1.52
1.27
1.155
1.14
1.14
1.155
1. 1.65
1.195
1. 215
1.14
1.24
1.745
1.56
1.72
1.65

  1.61
1.60
1.65
1.63
1.74
1.485

2.52
2.36
2.47
2.85
2.45
2.21
2.36
1.94
2.34
1.67
1.66
2.70
2.13
2.21
2.09
2.25

2.65
2.45

2.54
2 12
1.97
1.75
2.16
2.04
2.25

1.79
1.88
1.64
1.81
1.72

2.00
2.00

1.78
2.07

Dis 
charge.

Sec.-ft. 
218
200
214
176
159
221
248
150
133
106
77.8
79.6
49.9
50.2
41.0
21.7
19.9
14.6
14.6
13.2
15.6
15.6
16.6
15.5
20.3
62.2
33.3
57.1
53.7
45.2
43.7
47.8
50.1
59.9
27.0

233.84

234.40
316. 86
214. 60
145. 17
174. 56
94. 50

58.19
53. 05

277. 38
130. 98
143. 98
122. 94
125.75

200.21
221. 57
226.58
129 77
94.41
64.16

141. 87
114. 65
161. 30
83.58
65.38
82.03

58. 80
48.80 
8i on
87.00
87.00
67.39
51.10
98.80

Date.

1913.
A nr 94.

May 4
12
20
26

12
24
25

July 2
11

30
Aug. 6

19
27

15
22

Oct. 1
13
20
29

Nov. 4
10

1914.

' 10
18
23

Q
22

July 2
15

8
19
25

Sept. 5
16

Oct. 2
16
23

Mar. 18
sn

Apr. 11
23

May 2
20
29

23
July 13

21
Q1

IS
25

Sept. 4

15
21

Oct. 2
4

1 3

19
30

Made by  

.... do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....dO:.. ..............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do-.. ...............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

W. H. Storey..........
.....do.................
.....do.................
.....do.................
.....do.................

do
G.H. \\hyte...........
W.H. Storey...........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
3.50
2.95
2.64
3.48
3.20
2. 82
2.57
2.32
2.30
2.89
2.01
1.85
1.08
1.71
1.87
1.66
1.65
1.5S
1.67
1.74
1.91
1.96
1.89
1. 78
1..86

2.89
2.43
2.24
2.51
2.07
2.30
1.93
1.91
1.78
1.80
1. 53
1 39
1.24
1.16
1.42
1.67
1.52
1.65
1.51
2.26
2.32

3.00
2.59
2.30
1.98
1.80
2.65
1.97
2.69
2.55
2.38
2.87

2.24
2.05
2.20
2.51
4.C9

2.28
2.25
2.26 
2.43
2. 30
2.10

Dis 
charge.

Sec.-ft. 
602.0
361.0
273.0
561.0
439.0
330.0
264.0
189.0
172.0
355. 0
112.0
82.5

103. 6
66.5
79.8
43.5
43.8

44.2
51.7
79.1
89.0
76.1

' 68.1
75.1

330.8
180.0
162.0
225. 0
128.0
170.0
85.0
CM n
63.0
61.0
26.0

5.2
2.5

18.7
42.0
20.5
32.0
20.4

145.0
146.0

116
276
192
114
90

294
116
280
225

331

154
120
146
199
833

167
164
164 
186
1S1
142
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Daily discharge, in second-feet, of Milk River at Writing-On-Stone Police Detachment,
Alta., 1909-1915.

Day.

1909. 
1...............
2...............
3...............
4...............
5...............

6. ..............
7...............
8...... ........
9...............
10...............

11...............
12...............
13...............
H. ..............
15...............

Aug.

347 
300 
271 
245

223 
213 
204 
194 
183

170 
150 

  159 
129 
122

  Sept.

83
84 
84 
84 
84

84 
89 
91 
85 
79

70 
69 
73
7fl 
80

Day.

1910. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31. .........................

Oct.

72 
73 
73
74 
74

73 
72 
72 
72 
73

74 
74 
74 
74 
78

Mar.

........

Nov.

90 
90 
90 
90 
90

90 
100 
132 
130 
130

124 
122 
119

Apr.

140.0 
153.5 
157.0 
150.0 
147.5

147.5 
131.0 
137.0 
197.5 
222.0

224.5 
259.5 
270.5 
270.0 
279.5

268.5 
210.5 
189.5 
190.5 
193.5

211.0 
217.5 
222.0 
229.5 

a216.5

a206.0 
196.5 
231.0 
214.0 
221.5

Day.

I 
] 
] 
]
f

I

2 f

'.

1909. 
6...............

8...............
9...............
!0. ..............

a. ..............
»2. ..............
s. ..............
!4. ......... .....
S. ..............

W. ..............
J7. ..............
is. ..............
>9. ..............

3'1
;

May.

213.0 
206.0 
185.0 
177.5 
170.5

156.5 
136.0 
101.5 
84.0 

128.5

159.0 
155.5 
208.5 
236.5 
222.5

192.5 
207.0 
229.0 
225.0 
274.5

243.5
278.5 
260.5 
209.5 
173.0

158.5 
145.0 
146.5 
151.5 
142.5 
133.0

1. ..............

June.

128.5 
124.0 
132.5 
117.0 
112.5

110.5 
109.0 
110.0 
105.0 
138.0

307.5 
217.5 
174.5 
139.0 
93.0

87.5 
82.5 
82.5 
85.0 
83.5

77.0 
75.0 
86.5 
81.5
78.5

70.0 
63.5 
63.0 
53.0 
50.5

July.

50.0 
49.0 
55.5 
65.0 
45.0

45.5 
51.0 
44.5 
41.0 
40.5

39.0 
38.0 
36.5 
34.5 
32.0

30.5 
a 28.0 
o25.5 

23.0 
21.0

020.0 
ol9.0 

18.0 
17.5 
16.0

15.0 
14.0 
14.2 
14.2 
14.5 
14.2

Aug.

115 
UO 
105 
99 
95

90 
87 
85 
83 
83

81 
80 
81 
80 
81 
85

Aug.

14.2 
13.0 
13.5 
13.5 
14.0

15.0 
14.0 
13.5 
13.5 
13.5

15.5 
ol6.5 

15.5 
15.5 
15.0

15.5 
17.0 
17.5 
18.5 
17.5

17.5 
17.5 
17.0 
17.5 
18.0

20.0 
o20.5 

23.0 
27.0 
29,0 
33.5

Sept.

82 
86 
85 
82 
82

SO 
79 
78 
86 
85

81 
81 
80 
76 
75

Sept.

35.5 
37.5 
43.5 
44.5 
46.5

49.5 
61.5 
62.0 
68.0 
90.0

86.5 
o77.0 

71.0 
69.0 
61.5

55.0 
52.0 
48.0 
43.5 
38.5

37.0 
32.0 
31.5 
36.0 
41.5

46.5 
051.0 

55.0 
54.5 
55.5

Oct.

80 
80 
78 
72 
67

80 
82 
82 
82 
85

82 
82 
82 
85 
88 
94

Oct.

56.5 
56.0 
55.5 
53.5 
53.0

52.5 
49.0 
48.0 

V44.0 
44.0

45.5 
44.5 
45.5 
43.5 
44.5

46.5 
47.0 
49.0 
51.5 
49.5

50.0 
50.0 
53.0 

o53.0 
51.5

51.5 
40.0 
20.0 
51.0 
55.0 
56.5

Nov.

Nov.

56.5 
51. 0 
53.5 
55.0 
52.5

59.9 
44.0 
45.5 
49.5 
41.0

43.0 
59.5 
47.0 
27.0

........
o Interpolated.
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Daily discharge, in second-feet, of Milk River at Writing-On-Stone Police Detachment, 
Alta., 1909-1915  Continued.

Day.

1911. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
00 .

23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30 ./
31...........................

1912. 
1. ..........................

3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
13. ..........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Mar.

o683
o593

401
Of*Q

OKI

365

Apr.

458
412
300
226
108

120
186
229
197
244

309
482
372

256

241
226

264
307

274

439

418
ooo

395
A&1

385
0,1 C

May.

210
201
218

o233
o247

263
289
366
372
291

233
250
234
245
262

o532
ol.l28
o969
0686

391
O10

305
318
335
OJO

367
OC4.

371

342

261
234
243
238
244

240
227
91 5

200
242

267
258

&215
209

200

6197
200

June.

278
232
223
216
271

215
211
193
175
179

252
177
159
157

o 150

ol41
136
134
126
120

109
175
114
291

o569

o2,068
o 1,179
o761
o577
o492

131

6116
6 101
690
78

126

116
126
116
116
111

99
92
78
70
.67

60
60

664
667
70

July.

o516
o418
o418
324

o272

224
184
163
150
136

134
132
124
120
113

105
99
97
97
100

99
102
99
95
95

95
95
95
88
80
78

' 80
94
131
174
169

150
116
123

124
126

118
113
116
96
92

107
105
182
210
174

184
162
128
116
96
83

Aug.

97
103
114
111
107

120
154
187
179
187

165
144
132
116
103

97
91
77
67
59

57
55
47
43
41

42
48
55
57
60
61

76
75
72
70
87

88
91
109
94
82

67
73
63
56
55

59
58,
58
69
77

83
72
70
62
56

56
51
48

. 46
43
43

Sept.

68
53
116
233
230

o631
o827
«697
o565
oSOO

388
260
208
165
148

124
124
134
132
136

144
150
142
148
152

157
163
172
161
154

44
43
42
48
55

54
54
57

664
74

66
60
6753-
50

52
50
50
53
59'

61
63
83
83
90

96
, 85

90
84
86

Oct.

150
152
154
148
157

170
157
157
154
150

150
144
138
134
132

128
124
128
124
124

124
124
124
134
128

124
124
109
57
84
144

83
679
74

672
669

67
64
72
87
82

80
82
85
87
90

92
94
80
78
76

75
75
80
79
68

74
73
72
78
79
67

Nov.  

189
120

a 150
187
177

175
126

41
49
68
87
87

87
85
47
51
50

85
80
90
136
136

99

o Estimated. 6 Interpolated.
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Daily discharge, in second-feet, of Milk River at Writing-On-Stone Police Detachment, 
Alta., 1909-1915 Continued.

Day.

1913. 
1............................
2............................
3... .........................
4............................
5............................

6...........................
T.. ..........................
8............................
9............................
10............................

11............................
12............................
13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
99
23............................
24............................
25............................

26............................
27............................
28............................
29............................
30............................
31............................

1914. 
1...........................
2............................
3............................
4............................
5............................

6............................
7............................
8............................
9............................
10............................

11............................
12............................
13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23...........................
24...........................
25...........................

26...........................
27...........................
28..........................
29..........................
30...........................
31...........................

Mar..

........

. 135
127
137

112
188
245
219
101

84
88

274
269
183
123

Apr.

 70
100
180
250
230

410
580
700
780

1,000

1,100
1,500
1,880
1,808
1,468

1,674
1.434
920
782
768

741
712
626
579
442

395
370
370
189
471

166
288
369
371
316

285
532
507
378
312

430

352
637
401

320
272
258
218
193

172
158
235
180
183

220
210
188
163
155

May.

402
332
300
354
424

328
275
300
303
338

296
272
322
395
410

435
406
478
510
550

615
582
467
478
507

467
453
485
474
460
456

159
178
183
180
203

214
203
198
305
224

211
198
183
161
137

144
125
123
114
130

137
144
154
144
135

m
121
114
107
103
96

June.

406
435
381
370
348

325
303
300
281
272

278
281
284
239
217

192
178
170
183
189

175
189
217
183
281

162
272
254
478
514

96
88
70
70
70

76
80
86
90
96

86
86
103
92
101

132
156
114
88
82

78
60
53
53
60

52
67
82
96
92

July.

428
351
303

a 242
189

183
167
160
138
155

114
115
112
113
118

109
103
98
99
96

82
84
82
81
80

77
77
72

"89
108
93

78.0
63.0
56.0
56.0
49.0

46.0
42.0
42.0
42.0
41.0

42.0
33.0
27.0
27.0
30.0

28.0
28.0
26.0
23.0
21.0

21.0
21.0
12.3
11.0
11.0

11.0
9.8
7.0
7.0
5.6
5.2

Aug.

71
71
71
66
74

52
54
56
54
69

84
143
143
118
97

80
76

a 78
80
81

68
66
73
61
54

50
47
48
45
43
48

5.2
4.5
4.5
3.8
3.5

2.8
2.5
2.2
3.2
4.9

11.0
7.0
7.0
7.5
7.5

7.5
6.6

21.0
14.2
15.0

12.9
39.0
46.0
48.0
46.0

39.0
33.0
32.0
35.0
35.0
31.0

Sept.

52
54
51
53
45

44
44
4448 '

38

38
36
35
37
37

40
35
36
41
42

42
47
54
58
57

75
74
72
61
54

28.0
24.0
24.0
23.0
21.0

20.0
19.3
23.0
25.0
23.0

22.0
21.0
28. '0
30.0
32.0

32.0
32.0
32.0
32.0
31.0

30.0
28.0
28.0
28.0
26.0

23.0
22.0
22.0
22.0
22.0

Oct.

55
55
54
52
58

76
80
79
89
82

84
82
85
85
125

136
146
127
87
89

87
87
75
66
68

50
o60
72
88
84
37

22
22
26
33
54

35
71
112
87
82

84
77
87
91
97

112
277'334
303
268

234
186
159
133
112

101
95
91
89
82
82

Nov.

73
66
59
68

"95

122
a 127
130
84
72

73
70
77
93
75

118
104
104
71
40

36
22
22
24
37

33
31

- 22
24
39

,

Interpolated.
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Daily discharge, in second-feet, of Mill: River at Writing-on-Stone Police Detachment, 
Alia., 1909-1915 Continued.

Day.

1915. 
1...... ......................
2............................
3............................
4............................
5............................

6............................
7............................
8............................
9............................
10............................

11............................
12............................
13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
25............................

26............................
27............................
28............................
29............................
30............................
31............................

Mar.

116
«400

"1,000

"500
a 650

o 1, 100
1,008

707

401
293
248
233
260
248

Apr.

233
236
417
501
664

417
308
272
245
308

305
171
166
152
157

148

148
145

145
127
123
129
118

119
93
92
90
84

May.

83
90

157
335
338

347
320
181
178
166

143
98
96
107
116

236
440
411
395
293

9SJ.

248
171
166
159

152
143
137
118
100
107

June.

100
102
118
360
862

1,120
1.094
999
681
350

311
477
311
314
382

290
<!1d.

320
335
417

395
320
237
94A

237

246
1,111

707
724
539

July.

459
313
317
313
317

288
282
278
302
299

207
197
179
174
170

170
170
172
174
531

o/Ld.

221
207
190
215

185
177
195
543
459
483

Aug.

399
246
360
246
195

193
158
145
126
123

122
121
149
128
125

126
122
122
121
122

125
256
147
145
145

135
128
127
125
127
128

Sept.

135
158
177
218
866

499
268
218
183
187

164
340
268
278
253

234
221
187
179

164
168
162
156

156
172
164
160
155

Oct.

156
155
170
156
162

168
183
197
190
197

221

213
208
203

197

185
179

164
155
153

155

149
147
147
143
145
151

Nov.

a Estimated.

NOTE. 1913: Apr.1-20, ice breaking up; discharge estimated. 
1914: Shifting control Apr. 3-30 and Aug. 25 to Sept. 5.
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Monthly discharge of Milk River atWriting-on-Stone Police Detachment, Alta., 1909-1915. 

[Drainage area, 1,546 square miles.]

Month.

1909.

The period. .................

1910.

The period. . ................

1911.

July...............................

November 1-6.. ...................

The period. .................

1912. 
May 1-19 and 30...................

July 1-8 and 14-31.. ...............

1913. 
April.............. ................

July..............................

1914. 
March 18-31...... .................
April..............................

July. ..........................

October. ..........................

The period ...................
1915. 

March 18-31.... ...................

May..............................

July. .........................

Dischargein second-feet.

Maximum.

347 
91 
94 

132

279.0 
278.0 
307.0 
65.0 
33.0 
90.0 
56.0 
60.0

683 
489 

1,128 
2,068 

516 
187 
827 
170 
189

267 
131 
210 
109 
96 
94 

136

1,880 
615 
514 
428 
143 
75 

146 
130

274 
637 
305 
156 
78 
48 
32 

334

1,100 
664 
440 

1,120 
543 
399 
866 
221

Minimum.

80 
69 
67 
90

131.0 
84.0 
50.0 
15.0 
13.0 
31.0 
20.0 
27.0

351 
108 
209 
109 

78 
41- 
53   
57 

120

192 
60 
80 
43 
42 
64 
41

70 
272 
162 
72 
43 
35 
37 
22

84.0 
155.0 
96.0 
52.0 
5.2 
2.2 

19.3 
22.0

116.0 
84.0 
83.0 

100.0 
170.0 
121.0 
135.0 
143.0

Mean.

145.0 
81.0 
78.0 

108.0

207.0 
184.0 
108.0 
33.0 

' 18.0 
53.0 
49.0 
49.0

479. C 
317.0 
371.0 
334.0 
161.0 
96.0 

243.0 
134.0 
161.0

226.0 
93.0 

130.0 
68.0 
64.0 
78.0 
80.0

751.0 
415.0 
279.0 
139.0 
72.0 
48.0 
81.0 
67.0

163.0 
296.0 
160.0 
85.0 
30.0 
17.4 
26.0 

117.0

512.0 
213.0 
204.0 
467.0 
275.0 
162.0 
227.0 
173.0

Per 
square 
mile.

0.094 
.052 
.050 
.070

.134 

.119 

.070 

.021 

.012 

.034 

.031 

.032

.310 

.205 

.240 

.216 

.104 

.062 

.157 

.087 

.104

.146 

.060 

.084 

.044 

.041 

.050 

.051

.486 

.269 

.180 

.090 

.047 

.031 

.052 

.043

.105 

.191 

.103 

.055 

.019 

.011 

.017 

.076

.331 

.138 

.132 

.302 

.178 

.105 

.147 

.112

Run-off.

Depth in 
inches on 
drainage 

area.

0.10 
.06 
.06 
.03

.25

.15 

.14 

.08 

.02 

.01 

.04 

.04 

.02

.50

.10 

.23 

.28 

.24 

.12 

.07 

.18 

.10 

.02

1.34

.11 

.04 

.08 

.05 

.05 

.06 

.03

.42

.54 

.31 

.20 

.10 

.05 

.04 

.06 

.05

1.35

.06 

.21 

.12 

.06 

.02 

.01 

.02 

.09

.59

.17 

.15 

.15 

.34 

.21 

.12 

.16 

.13

1.43

Total in 
acre-feet.

8,628 
4,820 
4,796 
2,784

21,028

12,305 
11,326 
6,420 
2,011 
1,082 
3,136 
2,994 
1,361

40,635

8,551 
18,863 
22, 812 
19, 874 
9,838 
5,903 

14,460 
8,239 
2,235

110,775

8,965 
3,874 
6,682 
4,181 
3,802 
4,784 
2,539

34,827

44,688 
25,517 
16,602 
8,547 
4,427 
2,862 
4,956 
3,987

111,586

4,530 
17, 613 
9,838 
5,058 
1,845 
1,070 
1,547 
7,194

48,695

14, 218 
12, 674 
12,543 
27,788 
16,909 
9,961 

13,507 
10,637

118, 237
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Mean monthly discharge, in second-feet, of Milk River at Writing-On-Stone Police Detach 
ment, Alta., 1909-1915.

Year.

1909................................
1910................................
1911................................
1912................................
1913................................

Mar.

6479

6163
6512

Apr.

207
01 7

751

357
21,243

May.

184
371

6226
415
160

267

June.

108
334
693
279
85

467

255
15, 174

July.

33
161

6130
139
30

275

128
7,870

Aug.

"145
18
96
68
72
17

162

83

Sept.

81
53

243
64
48
26

227

106

......

Oct.

78
49

134
78
81

117
173

101
6,210

Nov.

6108
649

6161
680

67

67
3,987

Total in 
acre- 
feet.

621,316
40,524

110,775
634,827
111,586
48,695

118,237

85,963
82,250

53

a Average for part of month assumed as mean for month. 
6 Records incomplete, not included in average.

MILK RIVER AT PENDANT D'OREILLE POLICE DETACHMENT, ALTA.

LOCATION. In SW. I sec. 21, T. 2, R. 8 W. fourth meridian.
DRAINAGE AREA. 2,169 square miles.
RECORDS AVAILABLE. Open-water records August 5, 1909, to October 31, 1915.
GAGE. Vertical staff. Zero elevation maintained at 82.45 feet since establishment.

Observers, Corp. T. B. Caulkin, Corp. T. R. Brewer, J. E. Capstick, and R. G.
Lipton.

DISCHARGE MEASUREMENTS. Made from cable or by wading. 
CHANNEL AND CONTROL. Bed sandy, clean, shifting. One channel at all stages

unless split up by a sand bar. Right bank low, wooded, subject to overflow;
left bank high, clean, subject to overflow at extremely high floods. 

EXTREMES OP DISCHARGE. 1909-1915: Maximum stage recorded, 5.30 feet June 6,
1915 (discharge 1,866 second-feet); minimum stage 2 feet on August 6 to August 17,
1914 (no discharge).

ICE. Station not maintained during winter. 
ACCURACY. Stage-discharge relation variable, owing to shifting bed and control.

Records fair.
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Discharge measurements of Milk River at Pendant d'Oreille Police Detachment, Alta.,
1910-1916.

Date.

1910. 
Apr. 12

22
28

May 5
12
16
23
26

16
OA

28
July 5

11
14
18
oq

11
1^

24
26

Sept. 16
20 
30 

Oct. 4 
11 
14
24 
28 

Nov. 8
is

1911.
Apr. 19

May 7
12
29

18
23

July 12
21

Aug. 12
17

Sept. 24
Oct. 1 J7
Nov. 3

1912.

May 4
23
24
27

18
29

July 2
20
25

10
23
28

Sept. 14
16

Oct. 1
6

19
29

Nov. 11
14

1913. 
Apr. 25
May 1

Made by  

.....do..................

.....do..................

N. M.Sutherland......
.....do..................
.....do..................
.....do..................
K II Peters

.....do..................

.....do..................

.....do..................
F TT Pat Pro

N.M.Sutherland......
.....do..................
.....do..................
.....do..................

.....do..................
G.H.Whyte... ........
.....do.................. 
.....do.................. 
.....do.................. 
.....do.................. 
.....do..................
.....do.................. 
.....do.................. 
.....do.................. 
.....do..................

.....do........ ..........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.;... do.......... ........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.,-... do......... .........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

height.

Feet. 
2.76
2.545
2.57
2.705
2.69
2.83

2.97
2.815
2 73
2.82
2.58
2.18
9 19

2 OQ

2.29
2 91

2 1 7

1.99
2.00
9 no
2.06
2 Aft

2.50
2.415 
2.47 
2.47 
2.38 
2.41
2.42 
2.335 
2.43 
2.60

3.03
3.63
3.08
3.15
3.55
3 *>i
2.78
2.84
2.93
2.75
3.06
2.77
3.13
3.07
2.95
3.125

3.38
3.24
4.41
4.69
3.575
2.84
2.78
3.51
2.70
2.76
3.14
2.62
2.66
2.66
2.58
2.66
2.64
2.79
2.69
2.82
2.82
2.80
2.79

3.88
3.73

Dis 
charge.

Sec. ft. 
217
191
175
164
162
216
255
196
99.6

110
96.1
70.7
48.4
57.4
34.6
25.0
10 Q

14.3
5.84
7.07

10.5
9 11
8.86

65.3
48.2, 
52.2 
60.5 
40.9 
41.2
46.1 
28.4 
46.1 
39.5

244. 19
501.51
281.34
231.21
397. 87
OOQ 07

133. 51
152. 06
153. 99
102. 17
175.50
103.62
203.12
179.83
128,24
139. 33

317.71
265.38'

1,075. tt3
1, 188. 83

379. 79
122 03
120.06
59.29
75.54
94.41

207.00
88.20
90.00
fift 01

39.80
49 10
50.06
90.03
6V. 11
85.00
77.40
84.90
75.40

606
470

Date.

1913. 
May 14

17
29

17
19

July 7
9

- 23
9fi

Aug. 9
16

16
19

Oct. 4
6

10
22
28

Nov. 6
8

1914. 
Mar. 20 

31 
Apr. 11 

22 
27

May 12 
15 
26 
29

17
July 6

12
27
30

Aug. 11
18
27

Sept. 2
3

21
28

20
1915.

Mar. 22 
27

Apr. 13
19
21

May 5
18

13
26

July 11
23
30

16
28

Sept. 1

18
19
22

Oct. 7
11
22
28

1916. 
Mar. 12
Apr. 2

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

......do.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

J, E. Degnan .......... 
.....do..................
H. W. Kowley... ...... 
J. E. Degnan...........

.....do.................. 

.....do..................

.....do.................. 

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
F. K. Steinberger. .....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
G.H.Whyte and......
W. H. Storey...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.....;............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

Gage 
height.

Feet. 
3.63
3.75
3.83
3.61
3.14
3.04
3.08
3.00
2.72
2.65
2.63
2.755
2.43 '
2.35
2.28
2.32
2,38"
2.50
2.70
2.70
2.65
2.63
2.83

2.70 
3.29 
3.60 
3.13 
3.07
3.26 
3.14 
3.09 
2.97 
2.91
2.88
2.64
2.50
2.14
2.14

2.55
2.48
2.44
2.51
2.45
3.59
3.58

4.32 
3.41
3.05
2.95
2.83
3.35
3.70
2.81
4.04
3.41 .
3.30
3.36
3.77
3.00
2.97
2.89
2.74
2.82
3.36
3.30
3.19
3.30
3.35
3.20
3.10

6.53.
3.05

Dis 
charge.

Sec. ft. 
447
513
491
397
211
186
198 '
153
84
69
63
98

- 40"31
27

- 29
39
52
8686'

62
53
80

57.0 
249.0 
392.0 
209.0 
166.0
159.0 
177.0 
145.0 
108.0 
88.0
89.0
43.0
27.0
2.6
2.4

,
29.0
25.0
iq 7
23.0
16.2

341.0
328.0

1,082 
345
1QQ

156
130
300
534
116
561
285
262
97Q

469
141
137
102
83
05

220
212
166
919
91 Q

167
  154

3,782
355

123678° 20  12
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Daily discharge, in second-feet, of Milk River at Pendant d'Oreille Police Detachment,
Alta., 1909-1916.

Day.

1909.

3...............
4...............
5...............

6. ..............

9
10...............

11...............
12...............
1 3

14...............
I K

Aug.

249

214 
190 
170 
163 
156

146 
144 
141 
139 
121

Sept.

86 
86 
84 
83 
84

86 
84 
83 
81 
78

76 
74 
70 
67 
66

Oct.

71 
71 
71 
73
77

77 
77 
78 
79 
79 
  
79 
83 
85 
82 
84

Day.

1910. 
1. ..................................
2...................................
3. ..................................
4...................................
5...................................

Q.. .................................
1. ..................................
8.. .................................

10...................................

U... ................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................

23...................................
24...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

Nov.

91 
91 
90 
92 
94

91 
84 

119 
120 
119

120 
124 
124 
130 
117

Apr.

132.5 
a 132. 5 
a 129. 5 

129.5 
132.5

136.0 
136.0 
136.0 
132.5 
139.5

162.5 
a 217.0 
a 232. 5 

250.0 
282.5

295.0 
287.0 
244.5 
291.0 
181.5

183.5 
203.5 
201.5 
248.0 
221.0

201.5
186.5 
163.5 
176.5 
205.0

May.

226.5 
210.0
isp.o
191.0 
185.5

166.0 
154.5 
146.0 
138.5 
142.0

186.0 
186.0 
190.0 

a 197. 5 
a209.0

216.5 
189.0 
172.0 
197.5 
209.0

248.0 
235.0 
255.5 
246.5 
216.5

189.5 
161.0 
163.5 
134.5 
119.5 

ol04.0

Day.

1909. 
16...............

18...............
19
20...............

21...............
99

23...............
24..............
25...............

26...............
97

28...............
29
on
O-f

June.

a 89. 5 
78.5 
92.0 
89.0 
77.0

80.5 
98.0 

116.5 
97.0 
82.5

107.0 
251.5 
195.5 
146.5 
104.5

93.0 
93.0 
72.0 
65.5 
62.5

62.0 
67.5 
73.5 
74.0 
69.0

o60.5 
62.0 
47.5 
47.5 
47.5

July.

48.0 
51.5 
65.0 
55.0 
55.0

51.5 
55.5 
56.5 
37.5 
39.5

34.5 
34.5 
32.5 
25.5 
24.5

24.5 
24.5 
19.5 

olS.O 
17.5

18.0 
17.5 
15.5 
16.5 
13.5

10.0 
10.5 
8.3 
8.7 
9.2 
8.0

Aug.

108 
105 
102 
100 

91

91 
91 
90 
84 
84

84 
82 
81 
83 
83 
84

Aug.

7.5 
6.7 

a6.7 
o6.4 

7.1

12.0 
16.5 
14.5 
11.5 
9.7

9.7 
8.3 
8.8 

10.0 
11.0

12.0 
10.5 
11.0 
10.0 
9.7

10.0 
11.0 
8.7 

10.5 
9.2

9.2 
10.5 
11.0 
11.5 
17.5 
25.5

Sept

69 
72
75 
75 
72

70 
70 
71 
72 
73

73 
74 
73 
72 
72

Sept.

21.5 
21.0 
21.0 
38.0 
52.5

52.5 
74.0 
71.0 
70.0 
83.5

82.0 
77.5 
83.5 
73.5 
68.0

71.5 
71.5 
69.0 
58.0 
48.0

46.0 
40.0 
39.5 
41.5 
44.5

a 45. 5 
o46.0 

47.0 
52.0 
54.5

Oct.

88 
88 
88 
88 
89

89 
91 
91 
93 
94

94 
93 
92 
92 
93 
92

Oct.

56.5 
64.5 
62.5 
60.5 
60.5

56.5 
57.5 
50.0 
49.0 
45.0

41.0 
39.0 
39.0 
40.0 
40.0

39.0 
43.5 
45.0 
45.0 
48.0-

45.0 
45.0 
49.0 
4'i.O 
43.0

51.0 
70.0 
27.5 
33.0 
21.0 
36.0

Nov.

103 
110
113 
129 
138

Nov.

a 39. 5
a 45. 5 

49.0 
45.5 
37.0

52.5 
31.5 
49.0

a Interpolated.
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Daily discharge,, in second-feet, of Milk River at Pendant d'Oreille Police Detachment, 
Alta., 1909-1916 Continued.

Day.

1911. 
1.. .................................

3...................................
4..................................

6...................................
7...................................
8...................................
g

10........   ........................

11...................................
1O-

13.. ........... ......................
14...................................
15...............:...................
16...................................
17...................................
18...................................
19...................................
OfV

21...................................
09
23. ....... ...........................
24...................................

26...................................
27...................................
28...................................
9O

30...................................
01

1912. 
1.. .................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................
10...................................

11...................................
12...................................
13.. ................... ..............
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

91

22..................................
23...................................

t)R

26..........................".........
97
28.... ................................
OQ

30...................................
31......... ..........................

Apr.

516
638
458
286
155

216
282
254
254
220

246
406
617
431
329

272
254
254
246
261

317
277
412
478
501

422
496
512
490

. .

........

QIC

326
330

Hay.

412
345
311
257
219

211
227
221
345
OKO

258
9ZA
94fi

236
oco

320
<*774

a 1,118
a 859
"612

506
434

318

346
04.7
362
388
393
403

286
306
264
9W

250

9<M

268
250
223
210

216

219
216
216

9<v>

230
216
99s?

OCA

288
940

637

492
079.

304
296
OQQ

266

June.

362
974
286
255
258

240
212
201
176

194
205
195
181

160
151
140
130
TOO

I'M

139
142

a 719
a 688

o 1 541
a 1^331
a 1,014

a 863
a 702

214
220
211
196
187

164
144
144
1 \A

132
130
121
126
139

132

117

el08

clOl
c%
«90

c79

c73
c68

(V7

64

July.

a 1,069
a817

600
543
414

356
289
255
213
194

178
159
1^9
19Q

126

111
98
Q7

101

99
106
111
109
106

101
Q7
W>
GO

84
80

72
102
123
137

141
151
159
162
ICO

163
169
146
137
121

136

103
103

100

126
197
166

176
17f»

164
141
114
106

Aug.

76
88
86
92

101

113
174
178
184
188

181

161
150
153

148

04,

89
84

79
78
75;
75
74

74
76
75
74
71
70

120
127
118
113
109

106
88

c99
107
99

100
70
52
46
48

48
50
54
66
66

78
c65

ca

48
61
«jn
41
40
43
41
37

Sept.

67
«66
a 67

a 673
a 1,047

a 1,210
a 1,098

a 938
a 860
a843

a 732
a 623

507
367
302

256
239
214
203
199

191
199
214
174
174

184
214
230
222
207

35
35
38
53
69

66
50
63
71
68

66
66
49
49
53

50
53
47
48
45

55
64
77
90
91

93
94
90
91
89

Oct.

184
191
327
309
268

266
257
236
219
197

190
177
174
163

. 157

166
151
147
144
139

139
138
140
136
135

133
128
122
115
115
115

92
81
76
76
70

67
66
70
78
92

100
103
111
97
94

94
87
75
85
72

71
77
82
79
76

80
73

c74
77
85
88

Nov.

114
116
137
154
147

142
134

!> 129

89
93
92
94
96

101
98

125
104

c94

85
84
84
78

110

111

a Estimated. 91 ce conditions. c Interpolated.
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Daily discharge, in second-feet, of Milk River at Pendant d'Oreille Police Detachment, 
Alia., 1909-1916 Continued.

Day.

1913. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................
10...................................

11...................................
12................................. .
13...................................
14...................................

-15.. ............ ......................

-.16. ...................................
17...................................
18. ... -. ..........................
19. ...v.......... ....................
20. ...... ............................

21...................................
22................................. .
23...................................
24................................ ..
25...................................

26...................................
27...................................
28...................................
29...................................
30. ...................................
31...................................

1914. 
1. ..................................
2...................................
3...................................
4...... ...... ..................
5...................................

6...................................
7...................................
8. ..................................
9...................................
10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28. ...... ............................
29...................................
30...................................
31...................................

Mar.

252

224
198
215
198
53

101
211
220
175
37

186
75
62
81

354
262

Apr.

640
665
685

6140
6300

6560
6325
6543
6744
981

1,011
1,147
1,588
1,497
1,451

1,315
i nfi4

892
951
QA7

1,049
981
877
751
559

431
347
373
420
600

211
206
252
421
415

440
618
767
531
427

390
475
498
481
684

565
427
354
346
294

235
210
184
280
226

158
163
187
160
133

May.

482
368
332
323
328

425
296
296
270
337

332
292
323
475
540

580

464
677
634

929
759
627
566
600

663
527
559
586
614
580

119
119
127
132
137

150
182
171
180
201

180
163
158
160
162

160
150
136
135
148

134
138
146
164
160

150
130
117
101
96
93

June.

566
533
503
447
431

368
342
296
287
218

214
323
318
296
232

225
207
189
176
200

214
210
200
252
203

189
256
278
447
685

86
86
77
70
62

106
117

84
77
81

93
101
86
86
77

86
84

133
111
70

77
77
68
53
77

70
62
50
58
79

July.

566
492
447
296
252

203
165
169
80

128

oll9
olll
o!03

198
93

70
91
84
80
78

70
78
80
72
61

70
66
61
61
70

101

93.0
56.0
60.0
68.0
50.0

43.0
42.0
34.0
25.0
27.0

25.0
25.0
24.0
19.2
17.6

17.6
17.6
17.6

617. 6
617.6

17.6
17.6
20.0
17.6
6.1

'4.1

2.5
2.5
2.5
2.2
2.0

Aug.

82
68
65
61
70

59
50
65
70
63

56
74

146
169
119

91
72

656
200
116

93
80
70
61
53

49
41
37
36

- 34
40

1.60
0.48
0.48
0.32
0.16

0
0
0
0
0

0
0
0
0
0

0
0
2.0
6.5

13-6

9.0
16.0
16.0
50.0
53.0

36.0
30.0
25.0
25.0
26.0
30.0

Sept.

37
35
33
31
31

29
30
30
30
25

27
27
25
25
26

25
25

o27
28
29

29
32
31
36
39

36
37
47
46
44

30.0
23.0
19.2
18.4
18.4

19.2
19.2
21.0
17.6
20.0

20.0
20.0
18.4
43.0
34.0

42.0
28.0
20.0
21.0
21.0

23.0
23.0
25.0
26.0
28.0

23.0
20.0
19.2
18.4
18.4

........

Oct.

40
35
31
33
40

48
47
53
61
72

59
59
56
53
63

106
146

o!34
125
93

87
80
76
70
68

70
76
78
80
82
87

16.8
20.0
25.0
79.0
84.0

91.0
96.0

103.0
133.0
111.0

103.0
98.0
84.0

103.0
111.0

126.0
174.0
419.0
486.0
319,0

6286.0
244.0
236.0
232,0
219.0

207.0
186.0
132.0
103.0
92.0
81.0

o Interpolated. 
NOTE. Shifting control Apr. 11 to May 26. No flow Aug. 6-17.

6 Estimated.
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Daily discharge, in secondrfeet, of Milk River at Pendant d'Oreille Police Detachment, 
Alta., 1909-1916 Continued.

Day.

1915. 
1. ..................................
2...................................
3...................................
4...................................
f>. ..................................

6. ..................................
7...................................
8...................................
9...................................
10...................................

11...................................
12...................................
13.......................:...........
14...................................
15...................................

16...................................
17....................................
18...................................
19...................................
20...................................

21............................:......
22....... ........ . .....
23...................................
24.....;...............,.............
25............................:......

26...................................
27...................................
28............ ....... ...... . ... .
29...................................
30...................................
31...................................

Mar.

o70
95
120
240
450

1,400
1,080
1,000
1,250
1,150

o700
277
287oo-i

325
343

Apr.

311
301
325
700
845

910
572
373
325
269

229
215
185
169
172

169
155
155
152
144

124
122
117
122
117

106
104
106
IfU
95

May.

86
86
86
91
277

277
256
201
172
155

155
134
129
141
155

205
399
530
492
454

440
355
325
256
219

198
169
152
141
129
122

June.

144
144
232
261
709

1,866
1,600
1,176

718
367

325
248
492
337
287

277
454
337
379
426

507
484
392
355
252

282
1,649
1,123

738
843

July.

488
429
375
325
375

350
402
375
316
335

258
202
258
220
231

302
258
220
193
258

620
345
258
250
231

220
213
209
297
527
583

Aug.'

502
418
302
302
293

258
220
187
157
143

138
130
i?f>
130
128

136
143
133
126
187

174
157
202
187
171

157
157
116
111
100
89

Sept.

87
102
104
128
209

764
386
263
216
187

183
199
275
271
267

242
234
220
202
187

166
171
166
158
158

155
  149

158
160
160

Oct.

158
166
171
174
174

187
202
199
205
219

219
209
202
187
205

'202
202
199
199
192

174
171
163
158
158

158
152
133
133
140
133

o Interpolated.

Monthly discharge of Milk River at Pendant d'Oreille Police Detachment, Alta.,
1909-1915.

[Drainage area, 2,169 square miles.]

Month.

1909.

September ........................

November 1-20. ...................

The period. .................

1910. 
April..............................
May...............................

July...............................

October.....*.....................

The period. .................

Discharge in second-feet.

Maximum.

249 
86 
94 

138

295 
256 
252 

57 
26 
84 
65 
53

Minimum.

81 
66 
71 
90

129.0 
104.0 
48.0 
8.0 
6.4 

21.0 
21.0 
31.5

Mean.

121
76 
85 

110

189.0 
186.0 
90.0 
29.0 
10.8 
22.1 
46.8 
4S.7

Per 
square 
mile.

0.056 
.035 
.039 
.051

.087 

.086 

.041 

.013 

.005 

.010 

.022 

.020

Run-off.

Depth in 
inches on 
drainage 

area.

0.06 
.04 
.05 
.04

.19

.10 
-10 
.05 
.02 
.01 
.01 
.03 
.01

.33

Total in 
acre-feet.

6,480 
4,522 
5,226 
4,363

20,591

11,264 
11,437 
5,343 
1,777 

664 
1,315 
2,878 

693

35,371
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Monthly discharge of Mills River at Pendant d'Oreille Police Detachment, Alta.,
1909-1915 Continued.

Month.

1911. 
April..............................

June. ._..._.......................
July...............................

. The period. .................

1912. 
April 28-30.. ......................

July...............................

The period. .................

1913.

May..............................

July..............................

The period........ ..........

1914. 
March 15-31.......................

July..............................

The period. .................

1915. 
March 16-31. ......................

July...............................

October. ................ ; .........

Discharge in second-feet.

Maximum.

638 
1,118 
1,541 
1,069 

188 
1,210 

327 
153

330
1,189 

220 
197 
127 

94 
111 
125

1,588 
929 
685 
566 
656 

47 
146

Minimum.

155 
211 
130 
80 
70 
66 

115 
114

318 
210 

57 
72 
37 
35 
66 
78

40 
270 
176 

61 
34 
25 
31

i

354 
767 
201 
133 
93 
53 
43 

486

1,400 
910 
530 

1,866 
620 
502 
764 
219

37.0 
133.0 
93.0 
50.0 
2.0 
0 

17.6 
16.8

70 
95 '86 

144 
193 

89 
87 

133

Mean.

366.0 
419.0 
382.0 
228.0 
111.0 
417.0 
176.0 
135.0

325.0 
326.0 
127.0 
136.0 
72.4 
63.6 
82.2 
96.1

733.0 
493.0 
310.0 
146.0 
95.0 
31.7 
71.2

171.0 
358.0 
145.0 
81.0 
26.0 
11.0 
23.0 

155. 0

570 
260 
226 
580 
320 
187 
211 
179

Per 
square 
mile.

0.169 
.193 
.176 
.105 
.051 
.192 
.081 
.062

.149 

.150 

.059 

.062 

.033 

.029 

.038 

.044

.337 

.227 

.143 

.067 

.044 

.015 

.033

.079 
. .165 

.067 

.037 

.012 

.005 

.011 

.071

.263 

.120 

.104 

.267 

.148 

.086 

.097 

.083

Run-oft1 .

Depth in 
inches on 
drainage 

area.

0.19 
.22 
.20 
.12 
.06 
.21 
.09 
.02

. 1.11

.02 

.17 

.07 

.07 

.04 

.03 

.04 

.03

.47

.38 

.26 

.16 

.08 

.05 

.02 

.04

.99

.05 

.18 

.08 

.04 

.01 

.01 

.01 

.08

.46

.16 

.13 

.12 

.30 

.17 

.10 

.11 

.10

1.19

Total in 
acre-feet.

21,779 
25,763 
22, 731 
14>,OA9 
6,825 

24,813 
10.822 
2,146

128, 898

1,934 
20.045 

7, 557 
8,362 

  4, 452 
3,784 
5,054 
», 050

54, 238

43,617 
30.313 
18, 446 
8,977 
5,841 
1,886 
4,378

113, 458

5,760 
21, 302 

8.916 
4,820 
1,599 

676 
1,369 
9,531

53,973

18. 089 
15,471 
13,898 
34,512 
19, 676 
11,498 
12,555 
11,006

136,703



WATEB SUPPLY OF ST. MAK¥ AND MILK EIVERS, 189&-1&17.

' Mean monthly discharge, in second-feet, of Milk River at Pendant d'Oreille Police 
  Detachment, Alta., 1909-1915.

Year.

1909................................
1910................................
1911................................
1912................................
1913................................
1914................................
1915................................

Mar.

&171
6570

Apr.

189
366

6325
733
358
260

381
22,671

May.

186
419
326
493
145
226

299
18,385

June.

90
382
127
310

81
580

262
15,590

July.

29
228
136
146
26

320

148
9,100

Aug.

«121
10

111
72
95
11

187

87
5,349

Sept.

76
22

417
64
32
23

211

121
7,200

Oct.

85
47

176
82
71

155
179

114
7,010

Nov.

6110
544

6135
6%

Total, 
in acre- 

feet.

621,551
35,371

128, 898
54,238

113, 458
53,973

136, 703

93,681
85,305

39

o Average for part of month, assumed as monthly mean. 
6 Incomplete record not included in average.

MILE RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY, MONTANA.

LOCATION. In NE. \ sec .6, T. 37 N., R. 9 E. Montana principal meridian, at inter 
national boundary, 30 miles north of Rudyard, Hill County, Mont., and 37 miles 
south of Manyberries, Alta., the nearest railway stations. (See PL X, B.)

DRAINAGE AREA. 2,514 square miles (measured by engineers, Reclamation Service, 
Department of the Interior, Canada).

RECORDS AVAILABLE. April 1, 1913, to December 31, 1917. From August 7, 1909, 
to Aprfl 1, 1913, station was maintained 1,000 feet upstream by Reclamation 
Service, Department of the Interior, Canada.

GAGE. Gurley printing gage installed September 18,1917, on right (south) bank, and 
referred to two staff gages, one inside in well, and one outside in trench. The 
station maintained by Canada from August 7, 1909, to April, 1913, was equipped 
with a staff gage and cable and was 1,000 feet upstream. Kennedy Coulee, a small 
dry coulee, is tributary between the two locations. This was made a joint inter 
national station on April 1, 1913, when a staff gage was installed on the left (north) 
baifk 200 feet below the present gage. This gage was used until August 13,1913. 
Gages previously used as follows: April 1 to August 13,1913, staff gageon left (north) 
bank, 200 feet belowpresent gage; August 13,1913, to March 22,1917, Gurley print 
ing gage referred to staff gage in river 10 feet below gage house; April 9 to June 13, 
1917, several temporary gages were used, but all readings have been referred to the 
staff gage at the site of the one used August 13,1913, to March 22,1917; June 14 to 
September 18, 1917, readings on a staff gage at present site. Zero of gage on north 
bank was 2,696.58 feet sea level; that of present gage on south bank is 2,698.92 
feet sea level. Staff gages read and automatic gages attended tq by Frank Galloway.

DISCHARGE MEASUREMENTS. Made from cable or by wading 100 feet below cable.
CHANNEL AND CONTROL. A bar composed of heavy boulders, gravel, and sand makes 

a decided riffle at medium and low stages, and shifts frequently.
EXTREMES OP DISCHARGE. Maximum stage recorded, 9.60 feet April 9, 1917 (dis 

charge, 4,860^second-feet); channel reported dry August 3-17, 22, 23, 1914. (See 
hydrograph, PL XII.)

ICE. Stage-discharge relation seriously affected by ice during winter months. Short 
periods of open channel conditions may occur during floods.

DIVERSIONS. A few small diversions on the headwaters and tributaries.
REGULATION. Low-water flow materially increased by water from United States 

Reclamation Service St. Mary canal during July, August, and September, 1917.
ACCURACY. Stage-discharge relation not permanent. Frequent discharge measure 

ments indicate shifts. Gage height-record is good. Discharge records good.
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Discharge measurements of Milk River at eastern crossing of international boundary,.
1910-1917.

Date.

1910. 
Apr. 14,

22
27

13
24

14

July 6
11
14
24

13
14
25

Kfvnt 1 Q
Oct. .2

13
26

Nov. 11

1911

May 9
31

Tnlv 1-1
Aug. 14

Oct. 29

1912.

May 24
25

30
July 21
Aug. 8

24
Sept. 15
Oct. 2

9s

1 Q1 3

Apr. 26
28

May 16
18
30

July 8
22
25

Aug. 13
1 Q

18
Oct. 8

24
Nov. 7

9

1914
Mar. 21

99

23
Apr. 23

97

29

24

Made by  
 

F. H.Peters...........

....do.................

....do.................

....do.................

....do.................

....do.................

....do........:........

....do... ..............

....do.. ...............

....do.................

....do.................

....do.................

....do... ...............

G.H.Whyte. .........

.....do.................

..:.. do.. ...............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.........;.......

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
.....do.................
.....do.....:...........
.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.

2.49
2 A<y

2.40
9 ^7
2 72
2.26
2 KK

1 Q7

1.86
1.74
1.68
1 44
1.31
1.24
1 9Q

1.26
1 91
1 90
1 84
1 Q/J

1.71

2 QC

2.84
3 99
O A<t

2.40
2.54
2.64
2.20

3.04
4 04

2.27
2.07
2 01

2.14
1 Qft

2 Art

2 1 Q

2 Oft

3 Cft

3.26
3.45
3.45
3.70
2.71
2.72
2 93

2.16
2 Qft

2 QC

2.56
2.42
2 ftfl
3.05
2 Q7

3.14
2.95

S on

3 O£

3 64
3.56
S CO

3.35
3.27
3.16
2.94

Dis 
charge.

Sec.-ft.
OOQ

ory.
1 7fi
1 ^Q
15*1

252
1 1°.
201
60.3

35 7

26.6
9 57
5.57
2.71
3 77

4.03
54 6
46.8
36.2
40.5
24.8

97n 3*i
255. 97
OQQ K7

m on

140. 92
154 46
218.48
115. 76

9Q7 fifl

770. 96
lift 19

60.46
QQ nn

74.20
53.20
51.60
7C ort

67.40

572.0
403 0
508.0
470.0
518.0
205.0
165.0
81.0
84.0
60.0CQ n
34.0
22.0

74.0
KK n

14.7

78.0
113.0
203.0
185.0
153.0
120.0
112.0

ftK n

57.0

Date.

1914. 
July 8

14
14
28

Aug. 13
Sept. 1

23
Oct. 19

30
Dec. 21

1915.
Mar. 25\

26/
Apr. 14

14
15
20
28

May 6
25

11
17
28

Tnl-tr Q

26

12
23
30

Sept. 18
20

27

1916."
Mar. 14

15
23
31

Apr. 12
30

May 5
12
17

14
July 7

28
Alirr 17

Sept. 7
13

Oct. 2

Nov. 2

1917.0
Mar. 10
Apr. 26
May 7

9
15
t)K

13
14
21

July 30
Aug. 3
Sept. 19
Nov. 6

15

Made by  

....do.................

W. A. Lamb...........

G.H.Whyte..........
B. E. Jones............
....do.................

W.H. Storey. .........
B. E.Jones............
W.H. Storey..........

....do.................
B. E. Jones............
W.H. Storey..........

G.H.Whyte...........
W.H. Storey..........

W.H. Storey..........

W.H. Storey..........

W. H. Storey..........
W. A. Lamb...........
W.H. Storey..........
W. A. Lamb..... ......
W.H. Storey..........
.....do.................
.....do.................
W. A. Lamb...........

L. J. Gleeson...........
W. A. Lamb...........
L. J. Gleeson...........
....do.................
.....do.................
W. A. Lamb...........

A. H. Tuttle...........
H. W. Rowley.........
.....do.................
A. IT. Tuttle...........
H.W. Rowley.. .......

.....do.................
W. A. Lamb.. .........
H. W. Rowley.........
H. W. Rowley and V.

H.W. Rowley.........

A. H. Tuttle.. .........
J. C. Milligan.. .........

A. H. Tuttle.... .......
V. A. Newhall. ........
A. H. Tuttle.. .........
.....do.................

A. H. Tuttle.. .........

A. H. Tuttle...........

. ....do. ........ ........

W. A. Lamb...........

Gage 
height.

Feet. 
2.83
2.92
2.91
2.31

2.60
2.57
2.64
4.13
3.31
2.97

3.09
3.15
3.10
3.04
2.96
3.51
3.28
3.51
3 94
3.85
5.54
3.95
3.70
3.87
3.24
3.27
3.09
3.75
3.60
3.70
3.61
3.75

6.64
5.51
4.20
3.69
3.68
3.36
3.50
3.54
3.50
4.37
4.81
4.41
3.49
3.54
4.67
3.39

3.34
3.35

5.13
4.69
4.29
4.67
4.83
4.32
4.14
4.62
3.47
2.38
1.70
1.81
1.24
1.50
1.19

& 1.59

Dis 
charge.

Sec.-ft. 
40. &
40.0
40.02. a

.0
15.6
17.5
18.3

449.0
102.0
17.9

195
196
186
152
104
268
194
198
388
341

1,488
337
259
296
131
145
104
222
211
228
177
90

2,064
1,190

766
* 413

392
231
297
287
248
722
939
686
228
251
971
255

143
171

23
850
820

1,090
1,200

886
689
856

1,550
534
249
258
138
189
114
57

a North gage read Mar. 10 to June 13; south gage read June 14 to December. &Ice present. 
NOTE. W. A. Lamb, B. E. Jones, J. B. Stewart, and A. H. Tuttle are engineers employed by the 

United States Government.
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Daily discharge, in second-feet, of Milk River at eastern crossing of international boundary,
1909-1917.

Day.

1909. 
1...............
2...............
3...............
4...............

6...............
7...............
8....... .........
g
10...............

11...'............
12...............
10

14...............
IE;

Aug.

194 
185

176 167' 
159 
150 
141

Sept.

91 
86 
81 
76 
76

76 
76 
76 
76 
76

76 
76 
80 
82 
71

Oct.

59 
60 
60 
60 
62

60 
61 
64 
64 
64

77 
76 
76 
64 
64

Day.

1910. 
1....................................
2....................................
3.....................................
4....................................
5................. ...................

6....................................
7... .................................
8....................................
9.... ............ J-... ................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Nov.

86 
86 
85 
85 
83

85 
83 
85 
86 
85

83

Apr.

237.6 
266.5

257.5 
266.5 
271.5 
242.0 
212.0

196.0 
193.0 
202.5 
217.5 
222.5

211.5 
178.0 
169.0 
183.5 
189.5

Day.

1 1 
1 
1
2

i 
2 
2 
2 
2

2 
2

1909. 
6...............
7...............
8...............
9...............

1.. .............
2...............
3...............
4...............
5...............

K
7...............

OQ

29
30 ........----
3

May.

196.0 
198.0 
203.0 
188.5 
173. 5

168.5 
154.0 
135.5 
125.0 
120.0

132.0 
142.0 
139.5 
152.0 
184.0

191.5
204.0 
172.5 
175.5 
202.5

204.5 
274.5 
249.0 
264.0 
279.5

246.5 
210.5 
183.5 
168.5 
163.0 
130.5

1.. .............

June.

149.5 
175.0 
134.5 
119.0 
111.0

99.5 
92.5 
95.0 

107.0 
100.0

92.5 
101.0 
209.5 
197.5 
163.5

133.0 
119.5 
110.5 
106.0 
115.0

90.0 
88.5 
88.5 
85.5 
80.0

73.0 
59.5 
54.0 
43.5 
47.5

July.

55.0 
55.5 
54.0 
51.0- 
55.0

47.0 
47.0 
43.5 

.40.0 
37.5

40.5 
38.0 
25.0 
26.5 
24.5

25.0 
20.5 
18.5

15.0

13.0 
12.5 
12.5 
10.0 
10.0

9.7 
8.0 
7.5 
7.0 
5.5 
5.7

Aug.

135 
124 
116 
108 
100

93 
114 
139 
135 
128

122 
116 
110 
106 
100 
95

Aug.

5.5 
5.1 

  5.1 
4.4 
3.2

3.2 
3.7 
3.2 
3.7 
4.0

3.7 
3.2 
3.0 
3.7 
3.9

4.0 
4.0 
3.9 
3.8 
3.7

3.7 
3.7 
3.7 
3.7 
3.5

4.5 
6.2 
6.8 
7.9 
9.5 

11.0

Sept.

60 
59 
65 
76 
76

76 
67 
67 
71 
71

76 
76 
73 
60 
60

Sept.

12.3 
16.0 
17.5 
18.0 
42.0

30. a
33,5 
38.5 
43.5 
46.5

48.0 
54.5 
64.5 
68.0 
65.5

65.5 
60.5 
55.5 
54.5 
53.5

52.5 
42.5 
45.5 
41.0 
42.0

44.5 
41.0 
38.5 
38.5 
41.5

Oct.

72 
72 
80 
80 
80

80 
80 
82 
83 
85

85 
85 
85 
85 
86 
86

Oct.

45.0 
48.0 
52.0 
49.0 
51.5

48.5 
49.0 
43.0 
39.0 
41.0

38.5 
37.0 
36.0 
38.0 
38.0

36.0 
37.5 
37.5 
40.5 
43.0

51.0 
42.5 
42.5 
42.5 
42.5

42.5 
36.0 
39.5 
37.0 
40.5 
44.5

Nov.

Nov.,

37.5 
44.0 
47.0 
52.5 
46.0

41.5 
68.5 
42.0 
68.5 
48.5

41.5
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f in second-feet, of Milk River at eastern crossing of international boundary, 
1909-1917 Continued.

Day.

1911. 
1..... ................ ......
2...........................
3...........................

5...........................

6...........................
7
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
U.. .........................
15...........................

16...........................
17...........................
18...........................
19............ ..............
20...........................

21...........................
22..................  -........
23...........................

25...........................

26...........................
27................... ........
28................... ........
29...........................
30...........................
31................... ........

1912. 
1...........................
2...........................
3...........................
4...........................
5...........................

6.. .........................
7.. ........................
8...........................
9...........................

10...........................

11...........................
12......................
13...........................
14.........................
15.........................

16....................... .
17...........................
18...........................
19.........................
20...........................

21...........................
22.........................
23.......................
24.........................
25................ ....

26...........................
27................ ......
28...........................
29..................... .
30................. ........
31...........................

Mar.

255

244
238
272

331
309

«528
<*981

o611

OQO

347

N

Apr.

357
373

373
114

161
108
280
227
OKO

227
214

99
141
341

269

' 266
QI 7

243
97 c

407
391
occ

411

2 nns
I OOO

QCU.

744
717

fift9

1 150
ooc

504
OQC

341
9Sft
OCA

OQQ

297
OA1

QOO

O9O

000

341
0-1 A

297
9Q7

May.

367
OOO

235
214

170
204
214

306
241
OflQ"

242
262

01 A

291
a 1,013

«804

420
007
347
330

369
361
qco
07K

QQK

^Q9

280
241

221
224

224
241
OC7

241
99S

or:o

241

293
oco

224
215
194
1 QB

191

194
991
QOQ

791

608
567
000

OKfl

322

Jun«.

379
334
309
289
287

279
274

269
9in

212

239
232
198

190
171

144
ioe

129
971

183
171

Q, 490

a 519
a 1,655

«701

319
290
249
226
194

1 R^
165

147
143
 loo

130
1 93

118
132

161
 100

115

107

95
no

84

AS

66
64
62
60
59

July.

789
cco

520
469

399
355
901

229
218

213
188
166
149
129

126
116

1 ftfi

110

95
110
110
1 19

115

111
105
98
QQ

90
87

64
73
74
88

101

1 Q°*

128
126
120
114

110
119
119

171
142

110
105
114
103
100

96
91
91
00

1 99

176
1 V\
 100

124
116
98

Aug.

87
78
99

107
129

142
120
164
159
1 OA

195

172
169
150

140
145

114
109

86
7Q
7Q

79
79

76
715
75
74
*7C

71

88
87
86

100
75

68
61
70
58
ftQ

79

61
KQ

58
KO

48
49
49
KO

CO

57
CO

59
C7

47

45
44
43
46
40
39

Sept.

70
71
72

582
689

1,409
1,088

809
Cf,A

646
C-Q

419
400

325
97Q

OQK

OOQ

211
999

246
245
OQ1

216
249
218
909

91 S

38
35
37
47
60

53
57
83
78
74

69
64
61
59
57

KO

43
49
49
47

51
CO

61
72
79

77
77
SI

77
78

Oct.

218
194
001

312
350

278
275
275
278
9S1

235
x 91 a

174
169
166
162
159

155
149
1 AQ

151
1 ^

134
124

132

7C

74
73

79

79
70

74
65

74
07

70
70

00

fifi

90
90
07

09
84
84
84

S9

79
70
70
77
77

Nov.

167
101
101
229
149

207

77
77
77
77
77

79
QO-

00

ft0.

7S

79
70

74
70

72

79

«...

Estimated.
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Daily discharge, in second-feet, of Milk River at eastern crossing ofi
1909-1917 Continued.

Day.

1913. 
1
2...................
3...... .............
4...................
5...................

6...................
7...................
8................ .
9...................

10

11...................
12...................
13...................

15...................

16...................
17...................
18...................

20...................

2] ...................
22...................
23...................
21..............^....
25...................

26...................
27..............:....
28...... ............
90

30...................
31...................

1914. 
1............. ......
2...................
3...................

5...................

6...................

8..................
^......... ..........

10...................

11...................
12...................
13...................
14...................
15...................

16....!..............
17...................
18...................
19............. ......
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

MM.

78
104
254
277

a335

404
340
566
371

«460
«550

Apr.

60
105
130
33fr
480

550
680
720

1.078
1,259

1,287
1.634
1,771
1,858
1,806

1,737
1,617
1,259
1,362
1,149

1,069
1,149
1,069

960
720

572
450
419
434
509

«639
o?29
o818
o908
1,003

925
869

1,009
1,065
1,009

449
366
371
376
510

583
471
355
282
325

291
224
187
171
250

184
156
156
184
167

May.

642
550
484
398
434

414
408
419
388
363

383
403
414
363
419

467
484
470
472
595

490
817
626
542
490

490
467
450
445
497
503

148
140
140
148
161

171
184
208
220
205

254
254
224
177
167

153
118
140
145
148

143
14&
143

ol38
m
128
124
114
108
102
98

June.

535
588
572
557
445

393
368
343
325
311

302
265
289

  254
250

250
215
208
202
269

254
236
218
232
243

198
218
388
257
239

90
92
94
85
83

171
138
108

87
77

80
124
151
191
131

87
83
82
87

108

85
72
65
55
74

300
9&
65
63
59

July.

739
642
580
353
269

215
177
165
157
153

148
137
123
117
119

115
102
101
99

102

101
78
83
84
84

83
78
77
73
72
69

61.0
69.0
62.0
49.0
42.0

40.0
38.0
38.0
35.0
33.0

30.0
27.0
41.0
74.0
25.0

21.0
15.6
13.5
12.1
12.1

11.4
11.4
10.0
9.5
8.0

6.7
3.2
2.6
2.0
1.4
0.9

AufT.

70
69
69
68
70

72
72
72
73
73

66
66
60
99

115

96
82

207
193
158-

125
95
80
74
69

66
62
60
56
54
52

1.00
.35

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 .

26.0
3.9
.9

0.4
0
0

44.0
24.0

25.0
25.0
23.0
20. fl
17.0
16.3

Sept.

50
47

.36
32
31

28
27
26
25
25

25
24
23
23
23

22
23
23
24
24

27
31
38
35
35

39
42
41
46
51

17.8-
20.0
20.0
16.3
13.5

12.1
10.0
8.5
7.5
6.7

e. a
10.0

122.0
83.0
41.0

29.0
27.0
27.0
21.0
19.4

20.0
19.4
20.0
20.0'
18.6

18.6
16.3
15.6
14.2
12.1

Oct.

51
49
46
46
52

60
61
56
58
62

61
59
61
61
62

61
68
98
97
90

84
77
74
74
71

70
67
67
66
67
56

10.7
12.1
14.2
38.0

102.0

145.0
180.0
221.0
191.0
194.0

177.0
145.0
120.0
116.0
108.0

112.0
131.0
191.0
449.0
404.0

360.0
315.0
272.0
224.0
194.0

164.0
143.0
128.0
118.0
110.0
104.0

Nov.

65
70
64
63
66

65
55
71
85
89

82
80
72
59
95

86
108
96
94
89

71
112
82
83
84

85
86
S6
87
89

98
92
8V
83
80

80
79
77
77
79

80
80
80
89
83

68
63
60
56
52

46
39
37
36
37

40
45
45
44
40

........

Dee.

35.0
36. C
34.0
30.0
26.0

24.0
23.0
23. C
23.0
24.0

24.0
25.0
25.0
27. C
21. C

21.0
20. C
17.0
15. C
15.0

17.0
19.0
17.0
14. (
10. (

9.0
10.0
11.0
10. Q
11. (
11.0

o Interpolated.
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Daily discharge, in second-feet, of Milk River at eastern crossing of in ley national boundary,
1909-1917 Continued.

Day!

1915. 
1... ................
2...................
3...................
4......:............

5...................

6...................
7...................
8... ................
9...................
10...................

11......:............

12...................

13...................
.14......!...... ......

15...................

16...................
:17... ................
18...................
19... ................
20.... 4 . .............

21.... L, ............
22    '   
23.. .................
24....... ............
^25... ................

26...................
27...................
2S.. ...... ...........
29...................
30...................
31...................

1916. 
1...................
2...................
3...................
4...................
5.;..v.. ............

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Mar.

o60

70
80
120
250
450

»850
ol,400
"1,400
ol,750
"800

400
380
360
320
275

o250

o700
»700
« 700
a 700
0700

o700
o700
o700
o700
0700

o700
o700
o700
2,060
1,190

984
826
866

o825
o784

744
816
766
706
602

520
408
356

396
384

Apr.

276
245

262
709

891
1,367

754
406
359

279
290
272
202
187

189
194
189
180
168

164
153
141
141
ilfi

130
119
166
100
100

344
314
274
354
454

503

0465
0447
o428

o410
391

o391
o391
0391

o391
391
406
412
 106

433
385
339
375
370

375
339
309
289
245

May.

100
100
inn
102
123

239
300
236
192
178

168
148
143
155
223

253
226
540
485
403

349

296
274
229

205
197
180
173
168
156

289
354
375
319
no

446
355
346
346
331

317
303
267
258
237

245
245
245
245
271

237
204
204
204
635

852
946
915

  1,060
1,160
1.070

June.

180
265
470
365
14 f

1,220
1,060
948
772
614

470
948
346
470
380

355
365
525
525
498

554

498
360
327

295
525
948
644
610

1,130
1,060
915
946

1 000

871
784
706
883
803

927
748
688
896
712

589
555
510
532
425

415
688
700
803
865

877
754
641
670
896

July.

577
458
221
302
306

355
325
339
355
338

283
259
61fl 279
197

194
302
252
218
207

359
432
359
276
242

230
194
205
432
406
432

1,100
1,370

o3,500
o2,000
ol,200

0800
688
623

1,480
1,000

706
594
505
415
336

478
462
312
317
312

289
294
271
224
208

216
220
241
241
280
346

Aug.

515
432
330
262
287

287
252
212
189

149
137
134
136
145

192
259
171
215
325

166
145
145
180
166

134
137
126
114
109
103

258
196
170
162
158

148
158
415
254
258

410
553
527
390
303

258
245
317
289
258

241
276
327
312
241

196
181
166
158
155
151

Sept.

97
100
108
180
114

287
515
309
252
215

189
171
166
180
218

215
210
197
205
210

194
184
178
171
168

168
164
164
164
168

155
155
151
341
199

360
973
709
530
412

344
274
240
232
232

232
216
237
216
188

166
162
151
144
137

124
131
127
120
131

Oct.

166
166
187
189
187

189
212
230
239
224

248
252
233
212
215

224
224
221
213
205

192
180
164
162
162

164
162
151
145
137
136

120
144
162
204
237

262
245
196
181
232

285
276
245
220
204

212
212
204
188
188

200
212
245
254
228

228
216
212
196
192
173

Nov.

136
  143
151
153
153

156
153
153
147
136

o!32
ol28
o!24
120
116

112
108
104
101
98

94
90
88

, 86
84

81
79
77
73
72

172
171
182
193

o!80
ol80
ol80
ol80
il80

o!20
il20
0120
ol20
ol20

ollO
ollO
ollO
ollO
ollO

ollO
ollO
ollO
ollO
illO

ollO
ollO

ollO
H10

Dec.

65
  63
62
62
61

59
57
55
53
51

49
48
47
45
40

39
39
37
37
35

38
33
29
27
25

o25
a25
025
o25
025
o25

ollO
ollO
ollO
oHO
ollO

olOO
olOO
olOO
olOO
olOO

o80
«80
o80
i80
o80

o60
o60
o60
o60
o60

o50
o50
o50
o50
o50

o40
o40
o40
o40
o40
o40

Estimated.
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Daily discharge, in second-feet, of Milk River at eastern crossing of international boundary,
1909-1917 Continued.

Day.

1917.

2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15... .................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22.. ._..............................
oq

24....................................
25... .................................

26.....................................
27. ...................................
28....................................
29....................................
30.....................-..........;...
31....................................

Apr.

"1,000
«900
"800
0700
«600

ol,500
"3,500
04,000
4,860

3,790
3,130
3,040
2,370
1,220

978
705
735

698

839
824
713

1,080

817
632
794
691
633

May.

512
485
533
568

1,330

1,200
ftff

71 S

683
1,410

1,210
i 9^0
1,090
1 090
l' 140

1,180
1,220
1 94fl

1,300
1 340

647
757
794
847

757
757
832

1,100
908
946

June.

1,320
946

o908
870

"570

271

458
437
KOf|

KQfl

526
870

I con

ooft

809
floq

431
380

'375

qen
047

339

321
286
280
270
241

July.

"240
238

0240

«280

0300
0300

306
303
OQfl

OQQ

OQQ

OQQ

OSfi
OQQ

299
306
306
OQA

289

289
283
*>77

97^

258

247
247
247
9^9

258
o^S

Aug.

264
264

o267
270
277

280
077

277
277
283

OQQ
<U7

328
328

328
317
310
306
299

293
293
286
277
280

280
280
280
280
283
OQQ

Sept.

o300
310
299
324
313

313
qio

"318
324
oo-i

324
SOI

«325
328
9W

222
91 n
167
116

104

911

165

100

77
79
77

Oct.

77
77
74
70
63

56
53
61
63
64

63
63
64
68
70

70
70
70
61
89

77
85
56
50

132

91
87
76
94

132
152

Nov.

141
96

198
171
145

187
171
169
165
145

132
122
118

»116
114

«105
96
96

"98
»96

096
<*96

«95
«95

94
082
o70
057
44

: a Estimated.

NOTE. 1912: Shifting control May 25 to June 30.
1913: Stage-discharge relation affected by ice Apr. 1-10. Shifting-control method Apr. 22-28, May 12 to 

June 6. June 11-27, July 4-30, Aug. 13-25. and Oct. 8 to Nov. 8. Published discharge revised Apr. 21-30, 
May 13 to June 5, June 12-26, July 5-30.

1914: Shifting control Apr. 24 to May 26, and July 13-27.
1917: Shifting control Apr. 9 to May 30, June 7-13, and Nov. 10-26. Stage determined from north gage 

Mar. 9 to June 13 and from south gage from June 14 to Sept. 30.
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Monthly discharge of Milk River at eastern crossing of international 'boundary,
1909-1917.

Month.

1909.

1910. 
April 14-30. .......................

July...............................

1911.

July..............................

1912. 
April 6-30....... ..................

July..............................

September ........................

1913.

May...............................

July...............................

The period. .................

1914. 
March 21-31.......................
April..............................
May...............................

July...............................

September. .......................
October. ..........................
November ........................

Disc harge in second-feet.

Maximum.

194 
91
86 
86

271.5 
279.5 
209.5 
55.5 
11.0 
68.0 
52:. 0 
68.5

981 
444 

1,013 
1,655 

853 
195 

1,409 
350 
229

2,008 
909 
319 
176 
100 

83 
90 
83

1,858 
817 
588 
739 
216 

51 
98 

112

566 
1,065 

254 
300 
74 
44 

122 
449 
98 
36

Minimum.

93
59 
59 
83

169.0 
120.0 
43.5 
5.5 
3.0 

12.3 
36.0 
37.5

238 
99 

170 
- 129 

87 
71 
70 

124 
101

280 
188 
59 
64 
39 
35 
65 
72

60 
363 
198 
69 
52 
22 
46 
55

78.0 
156:0 
98.0 
55.0 

.9 

.0 
6.3 

10.7 
36.0 
9.0

Mean.

131
74 
73
85

218.6 
184.9 
108.0 
27.0 
4.6 

43.8 
42.2 
48.9

433 
285 
363 
348 
230 
116 
422 
200. 
168

580 
318 
136 
113 
59.6 
60.4 
78.1 
76.6

941 
477 
314 
177 
85 
32 
66 
81

340.6 
501.0 
158.0 
103.0 
26.0 
7.3 

23.0 
168.0 
65.1 
20.2

Per 
square 
mile.

0.052 
.029 
. 029 
.034

.089 

.076 

.044 

.011 

.002 

.018 

.017 

.019

.177 

.116 

.148 

.142 

.094 

.048 

.172 

.082 

.069

.237 

.130 

.056 

.046 

.024 

.024 

.032 

.031

.384 

.195 

.128 

.072 

.035 

.013 

.027 
  .033

.135 

.199 

.063 

.041 

.010 

.003 

.009 

.067 

.026 

.008

Run-off.

Depth in 
inches on 
drainage 

area.

0.04 
.03 
.03 
.01

.11

.056 

.088 

.049 

.013 

.002 

.020 

.020 

.008

.256

.10 

.13 

.17 

.16 

.11 

.06 

.19 

.09 

.02

1.03

.22 

.15 

.06 

.05 

.03 

.03 

.04 

.02

.60

.43 

.22 

.14 

.08 

.04 

.01 

.03 

.04

.99

.055 

.222 

.073 

.046 

.012 

.003 

.010 

.077 

.029 

.009

.536

Total in
acre-feet.

5,976 
4,4Q3 
4,489 
1,855

16,723

7,372 
11,369 
6,426 
1,660 

282 
2,606 
2,595 
1,066

33, 376

13,751 
16,959 
22,320 
20,707 
14, 142 
7,133 

25, 111 
12,298 
2,332

134,753

28,782 
19,553 
8,093 
6,948 
3,665 
3,594 
4,802 
2,432

77,869

56,993 
29,330 
18,684 
10,883 
5,214 
1,874 
4,027 
4,820

130,825

7,416 
29,812 
9,715 
6,129 
1,599 

449 
1,369 

10,330 
3,868 
1,230

71,917
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Monthly discharge of Milk River at eastern crossing of international boundary,
1909-1917 Continued.

Month.

1915. 
March 15-31 .......................

May...............................

July...............................

November ........................

The* period ..................

1916.

March.............................

May...............................

July..............................
August ............................

October. ..........................

The year. ...................

1917.

March

July...............................

November

The year

Discharge in second-feet.

Maximum.

1,750 
1,367 

540 
1,220 

610 
515 
515 
252 
156 
65

2,060 
503 

1,160 
1,130 

^3,500 
553 
973 
285 
204

4,860 
1,410 
1,530 

306 
347 
331 
152 
198

Minimum.

60 
100 
100 
180 
194 
103 
97 

136 
72 
25

296 
245 
204 
415 
208 
148 
120 
120

600 
485 
241 
238 
264 

77 
50 
44

Mean.

542 
301 
224 
550 
321 
204 
196 
193 
115 
42

18 
1,130 

730 
384 
439 
766 
678 
262 
264 
212 

<*136 
072

645 
635 

^204 
1.594 

949 
575 
277 
292 
222 

77 
117 
53

Per 
square 
mile.

0.216 
.120 
.089 
.219 
.127 
.081 
.078 
.077 
.046 
.017

.007 

.449 

.290 

.153 

.175 
305 

.270 

.104 

.105 

.084 

.054 

.029

..........

Run-off.

Depth in 
inches on 
drainage 

area.

0.137 
.134 
.103 
.244 
.146 
.093 
.087 
.089 
.051 
.020

1.103

.01 

.48 

.33 

.17 

.20 

.34 

.31 

.12 

.12 

.10 

.06 

.03

2.27

Total in 
acre-feet.

18,271 
17, Wl 
13,773 
32,727 
19,676 
12,543 
11,663 
11,867 
6,843 
2,582

147, 856

1,107 
65,000 
44,886 
22,850 
26,993 
45, 580 
41, 689 
16, 110 
15,709 
13,035 
8,093 
4,427

305, 479

2,767 
1,944 

12,543 
94,849 
58,352 
34,215 
17,032 
17,954 
13, 210 
4,735 
6,962 
3,259

267,822

0 Discharge estimated.
& Estimated by comparison with records at Milk River and Havre. As part of the discharge at this point 

is water from the United States Reclamation Service St. Mary canal, the run-off on the area has not 
beea computed.

NOTE. Discharge for the months January, February, March, November and December, in 1916, esti 
mated by comparison with discharge of Milk River at Milk River and Havre.
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Mean monthly discharge, in second-feet, of Milk River at eastern crossing of international
boundary, 1909-1917.

Year.

1909....................
1910....................
1911....................
1912. ...................
1913....................
1914....................
1915....................
1916....................
1917.........:..........

Average run-off, acre-

-Average run-off per

Jan.

c!8 
c45

32

1,968

:.     |

Feb.

el, 130 
c35

194 

10,774

Mar.

M33

6340 
6542 
c?30 
c204

467 

28,715

Apr.

6 219 
285 

o580 
941 

. 501 
300 
384 

1,594

655 

38, 975

May.

-

185 
363 
318 
477 
158 
224 
439 
949

389 

23,919

June.

108 
348 
136 
314 
103 
550 
766 
575

362 

21,540

July.

27 
230 
113 
177 
26 

321 
678 

<2277

225 

13,835

Aug.

«131 
5 

116 
60 
85 
73 

204 
262 

<2292

117 

7,194

Sept.

74 
44 

422 
60 
32 
23 

196 
264 

<2222

139

8,271

Oct.

73 
42 

200 
78 
66 

168 
193 
212 

77

123 

7,563

Nov.

685 
649 

6168 
677 

81 
65 

115 
c!36 

117

103 

6,129

Dec.

" c"37 

20 
42 

c?2 
53

45 

2,766

Total 
in acre- 

feet.

618,802 
633,376 
134,753 
83,599 

137,073 
71,917 

147,796 
305,479 
267,822

146,769 

171,649 

68

a Average for part of month assumed as monthly average. 
6 Incomplete record not included in average.
c Estimated. . 

; d Not used in average as flow included water from St. Mary River.

Duration of flow (number of days in the year) of Milk River at eastern crossing of in 
ternational boundary, 1909-1917.

Flow (second-feet).

4,000..................................
3,000..................................
2,000..................................
1,500..................................
1,400. ................................
1,300.................'.................
1,200... . ..............................
1,100..................................
1,000..................................
900...................................
800...................................
700...................................
600...................................
500...................................
450...................................
400...................................
350...................................
300...................................
250...................................
200...................................
150...................................
100..................................
90....................................
80....................................
70 ....................................
60....................................
50. ...................................
40....................................
30....................................
20....................................
10...........................:........
9.....................................
8.....................................
7.....................................
6.....................................
5.....................................
4.....................................
3.....................................
2.....................................
1. ....................................
0. ....................................

1909

6

24
53
76
93
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

1910

45
66
69
73
74
81
97
138
158
163
176
178
179
182
186
189
194
212
212
212
212

1911

1
2
2
2
2
5
7
10
12
19
27
27
39
39
73
73

174
213
220
222
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236
236

1912

1
1
1
2
2
3
4
4
7
10
11
19
19
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

1913

......

6
6
7
10
19

13
16
17
20
24
36
36
40
40
74
74
94
101
115
127
148
170
200
213
220
228
244
244
244
244
244
244
244
244
244
244
244
244

1914

4
6
8
9
10
14
14
20
20
31
31
46
69
107
115
134
142
151
155
167
181
212
251
253
255
256
259
259
259
261
263
265
269

1159

1
3
3
4
5
5
6
9
12
15
20
28
28
44
44
72
72

134
198
246
250
255
260
266
271
276
283
292
292
292
292
292
292
292
292
292
292
292
292

1916

1
3
3
4
5
6
10
15
24
36
61
69
80
80
100
100
143
143
210
243
275
285
290
290
295
300
306
306
306
306
306
306
306
306
306
306
306
306
306
306

1917

3
7
8
10
11
15
21
25
29
36
46
58
66
74
74
79
79
83
83
171
174
181
188

. 191
201
210
214
214
214
214
214
214
214
214
214
214
214
214
214
214
214
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MILK RIVER AT HAVRE, MONT.

LOCATION. In SW. \ SW. \ sec. 4, T. 32 N., R. 16 E., at highway bridge over Milk 
River at Havre, in Hill County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 15, 1898, to December 31, 1917.
GAGE. Chain gage fastened to downstream rail of bridge. Owing to the formation 

of sand bars in the river, it has often been necessary to move gage from one end of 
the bridge to the other, but the datum has not been changed.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed of stream composed of fine gravel and sand, shifting 

frequently. Both banks are overflowed at high stages.
EXTREMES OF DISCHARGE. Maximum stage recorded, 17.2 feet March 12, 1916 (dis 

charge not known); minimum stage recorded, channel reported dry July 16-18, 
1898; August 16-20, 1904; July 25, August 18-26, 1905; November 16 to December 
31, 1906; July 28 to September 14, 1910; July 29 to August 22, 1914. (See hydro- 
graphs, Pis. XIII-XIv".)

ICE. During the winter months the stream is completely frozen and the discharge is 
too small to determine except by discharge measurements. Periods of warm 
weather may cause sudden floods due to melting snow. At such times the open 
channel rating curve is applicable, except when an ice gorge forms below the

DIVERSIONS. A few small diversions on the headwaters and tributaries.
REGULATION. During 1917 the St. Mary canal was in operation, and a total of 33,600 

acre-feet was added to Milk River flow.
ACCURACY. The United States Weather Bureau also maintained a station at this 

point and the gage is read by their observer or one of his sons. Frequent changes 
in the sand bars forming the control render a large number of discharge measure 
ments necessary each year to insure good results. If one or two measurements 
are made each month the records are good; if fewer measurements are made the 
records are fair to poor. 

123678° 20  13
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Discharge measurements of Milk River at.Havre, Mont., 1898-1917.

Date.

189g.

 -May 24

Tnlir 9Q

13
24

.26

24
sn

Oct. 4
6

10
12
13
14
20
24
26

Nov. 1
N 14

15
ae

17
18

1899.

28

12

22
29

10
15
20
28

July 3
7

11
17
22
27
31

Aug. 3
5

11
16
19
25
28

Sept. 2
7

12
15
21
25
30

Oct. 16
24

Nov. 6

1900.

26
07

27
May 3

7 
11
15
16 
17
18
24
31

Made by  

C.C.Babb... ..........
.....do..................
C.W. Ling.... .........

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.,...do..... .............

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

C.W. Ling.............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

C.W. Ling.............
.....do.................. 
.....do..................
.....do..................
.....do.................. 
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
5.70
2.80
1 95
1 ,1ft
.60
.40

2 Afl

1.70
1 9ft

.60

.80
1.40
1 <vi

1.70

1.70
1.10
1 Ort

1.40
1.10

1.10
1.10
1.10

3 9ft

2.20
I Qft

2 en

3 ftfl

3.40
2 on
2 QA

2 30
2 Af!

1.90
1 Af\

1.20
1 9c.

80
60

.70
1 00
1.10
1.40
.80
vi
40
60

.80

.60
Ort

.20
30

1.50
1 QO

1 50
1 40
1.70
9 Aft

2 on
3 *>n

3 ft7

3 Aft

3 9ft

2.70 
2.40
2.60
4.00

4.50
3.40
3.00

Dis 
charge.

Sec.-ft. 
1,701
1.306

171
14*;

118
77

A.V7

194
106

  44
31
96

119
132
158
125
89

120
133
115
64
84
86
92
83

IV)

1,087
Q1 1

1,657
1,653
1,126
1 OAQ

661
586
588
qco

OQft

314
181
1 Kft

170
99ft
OCL9
070

182
111
106
137
1 KQ

137
99
OQ

QA

360
991

109
146
QfiQ

007
qi A

QOO

qon
309 
207
260
863 

1,651
1,112

444
312

Date.

1900.

12
21
27

July 3
10
18
25

Aug.' 3

11
13
14
20
31

Sept. 4

8
10
17
22

Oct. 2
6
8

12
16
22
27

Nov. 2
10

1901.
Mar. 9

11
14
15
18
23
28

Apr. 3

16
24

May 2

6
23

12
14

July 2

16
27

Aug. 8
19
29

Sept. 7
21

16
26

Nov. 5
12
20

1QAO

Apr. 11
19

22 
23
24
27 

July 10
31

26

Made by  

C. W. Ling............
.....do..................
.....do..................
.....do..................
.....do..................
... ..do.... ... ...........
.....do..................
.....do..................
.....do..................
C.W. Ling and Fortier.
C. W. Ling... ..........
.....do... ...............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
. ....do..... .............
.....do..................
.....do..................
. ....do..... ........... .-
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.... .do. ....... ..........

.....do..................

... ..do. ........... ......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

. ....do... ...............

.....do..................

.....do..................

.....do..................

.....do..................

.....do. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

J. S. Baker.............
L.H.Ling.............
.....do.....-..-.-...-...
.....do.................. 
.....do..................
.....do. ................ .
.....do. ................. 
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
2.60
2.40
2.20
2.10
1.90
2.00
1.70
1.50
1.40
1.40
1.40
2.60
2.40
1.60
1.60
1.50
1.70
2.00
2.50
1.90
2.20
2.00
3.10
2.90
2.60
2.90
2.40
2.30
2.30
2.00

5.00
4.90
4.35

4.70
3.90
3.80
3.10
3.05
2.80
2.70
3.10
6.20
5.00
4.30
3.40

5.20
3.60
3.10
3.00
2.40
2.20
2.00
1.70
1.90
2.60

9 Z(\
2.50
2.50
2.35
2.60
2.50

3 50
3.10
i nn
4.90 
7.35
8.88
6.60 
7.00
4.70
4.10
4.20

Dis 
charge.

Sec.-ft. 
185
142
117
108
76
92
30
14
17
12
13

182
145
27
27
23
48
80

142
SO
97
84

314
236
157
265
129
114
98
63

1.016
i;oo6

664
1,272

818
511
458
280
300
199
198
304

2,577
1,162

836
281
893

1,225
341
204
147
68
37
23
13
17

100
98

80
72
63
82
71

249
214
362

1,013 
3,363
6,179
2,503 
2,341

573
387
427
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Discharge measurements of Milk River at Havre, Mont., 1898-1917 Continued.

Date.

1902.

Sept. 11
17
23
Of\

16
29

Nov. 4

1903.
Apr. 4

13
22
24
24

13
13
16
25
27
28
29
30

23
Tiihr 9 4.

28
Aug. 18

28

Nov. 4

1904.
Apr. 12
May 5

1Q
26

30
July 18
Aug. 1

10

1905.

May 2
6

July 11
31

Aug. 1

"IQftfi

Apr. 1
Oft

27
30
Qft

31

14
July 18

1907.

5 
5
6

12
19 
25

Made by  

.....do..  .............

.....do..................

.....do..................

.....do..................

.....do..................

...«do....... ...........

L.H.Ling... ..........

.....do..................

.....do..................
L.H.Ling.............

.....do..................

C.T.Prall. ............

C. T. Prall.............
L.H.Ling.............

E. W. Myers...........

.....do..................
A.E. Place............
J. H. Sloan.... .........
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W. B. Freeman .......
H.M.Morse...........
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do.................. 

.....do.................. 

.....do..................

Gage 
height.

Feet. 
Son
3.60
3.80
3.90
4 Aft

3.90
3.90
3 on
3.77

5.90
5.60
5.40
5.18
5.18
4.63
4.70
4.70
4.16
5.90
6.25
7.22
8.30
8.51
4.80
4.04
3.93
4.35
4.21
5.35
3.60
1 fi9

7.78
5.18
4.37
4.43
4.93

3.47
3.02
2.80
2.45

3.30
3.85
3.59
3.44
3.15
3.85
3.68

4.07
3 77

3 OQ

4.18
5.00
5.62
6 4.0

8.80
5.65
3 Oft

2.60

2.33

5.75
5 93
9.72 
9.35
9.04
6.30 
5.16 
4.60

Dis 
charge.

Sec.-ft. 
269
192
240
226
99Q
206
208
206
205

1,130
1.034

895
912
84.1

. 588
599
552
388

1,736
1,987
2,784
3,705
4,135

483
208
152
279
288
974
118
107

2,866
588
359
289
435

95
44
12

3

49
85
71
45
17

113
55

115
68
42

134
414
951

1,130
2,630
3,120
1,030

65

2

993
1,170
3,520 
3,100
2,910
1,300 

622 
356

Date.

1907.

15
21
23
97

31

24
26
27 

July 15
19

22
29

Sept. 12
26

Oct. 19

1908.

25
May 22

27

Oct. 27

1909.
Apr. 19
May 10

14
24

10
July 3

24
Aug. 21
Sept. 12

22

22
Nov. 18

1910. 
Mar. 30

May 7

July 18

1911.
Apr. 15

28
May 3

6
9Q
30

26
oc

July 4
  8
27

Aug. 2
31

Oct. 12

1912.

May 16
June 13 
July 8

24
Aug. 26 
Nov. 11

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Follansbee and Pierson .

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
A. F. Huch............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
Hoyt and Stewart. .....
W. A. Lamb...........

.....do..................

.....do..................

.....do..................

Raymond Richards ....
M.E. McChristie.......
.....do..................
.....do..................
W. A. Lamb...........

J. C. Beebe.. ...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do......'............
.....do..................
.....do..................
.....do..................

W. A. Lamb...........

W.A. Lamb............

.....do.................. 

.....do..................

.....do..................

.....do.................. 

.....do.. ................

Gage 
height.

Feet. 
4.27
4.98
5.13
4.94
4 79
4.53
4.75
6.00
8.29
5.75 
4.45
4.18
3.57
3.19
3.07
3.44
3.93
3.32

4.20
4.35
4.39'
4.70
5.11
5.10
4.01
3.97

4.66
5.90
5.90

10.35
6.50
6.25
6.09
5.30
5.10
5.50
5.45
5.50
5.62
5.60

6.25 
5.73
5.70
5.29
4.48

6.98
7.29
6.30
6.60
6.16
7.13
6.72
6.11
7.22
9.11
7.30
6.70
5.83
5.72
5.48
6.50

11.96
6.57
6.07 
5.88
5.92
5.50 
6.01

Dis 
charge.

Sec.-ft. 
300
601
765
650
487
437
554

1,260
2,860
1,270 

404
280
128

57
42
92

197
67

222
260
348
478
571
840
204
144

286
1,030
1,020
3,940

723
630
417
177

90
71
64
64
84
27

333 
180
170
72
5.2

541
657
135
304
244
579
366
174
745

2,030
715
334
86
78
42

253

4,860
398
205 
117
106
48 

123
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Discharge measurements of Milk River at Havre, Mont., 1898-1917 Continued.

Date.

1913.
IWnr 1 Q

May 17

29
July 3

9
12
21
26

Aug. 8
12

Sept. 19
Oct. 30

1914.
Mar. 20
Apr. 30

30

July 13

Dec. 22

1915.
Feb. 21
Apr. 13

00

27
May 26

July 8

7
23

Sept. 19
Nov. 22

Made by  

R. R.Randall.........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W. A. Lamb... ........
.....do..................

W. A. Lamb...........
B. E. Jones............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W. A. Lamb...........
.....do..................
.....do..................

Gage 
height.

Feet.
1 QCL

7 25
7 (*n
7.05
7 11

7.15
6 Cf>

6.35
5.94
5.78
5.58
5.67
4.94
5 7ft

6.32
6.41
S oft
5.91
5.81
5.18
5 QQ

  5.54

6.52
6.04
5.71
6.42
7.08
7 OQ

7.42
6.82
7.19
6.81
6.10

Dis 
charge.

Sec.-ft. 
92

<w>
756
467
411
539
206
175
an
73
46
42
10
61

174
174
106
95
84

' 15
139
12.4

4.2
909
1 ^4

105
91 7

398
402
417
242
310
253

54

Date.

1916.

29
Mar. 17
Apr. 23
May 4

12
97

July 17
27

Sept. 7
12

Oct. 8
Nov. 5

1917.
Mar. 5

31

14
20

23
9fi

19
22

Aug. 2
29

22
Nov. 13
Dec. 19

Made by  

.....do..................

.....do..................
A.H.Tuttle...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
W. A. Lamb.. .........
.....do..................
A.H.Tuttle...........

A. H. Tuttle...........

A. H. Tuttle...........

W. A. Lamb... ........

A.H.Tuttle...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb...........
.....do..................

W. A. Lamb...........

Gage 
height.

Feet. 
5.45

9.98
6.66
7.03
6.75
8.13
8.68
7.75
8-49
6.81
7 fi4
7.20
7.05
6.54
6.48

7.61
10.9
15.17
11.9
8.67
8.27
7.93
8.10
7.91
8.01
7 7 ei
6.88
7.06
7.33
6.42
6.60
6.41

Dis 
charge.

Sec.-ft. 
12.6
7.5

1,060
265
356
249

1,090
1,020

640
1,100

270
619-
428
337
195
47

29
2,330
5,020
4,410
1,170

953
1,050
1,130

769
704
607
275
282
381
129
151
56

NOTE.  1903: Nov. 18. ice 6 inches thick. 
1911: May 3, two measurements; sand bar under gage. 
1913: Mar. 19, stage-discharge relation affected by ice. 
1914: May 28, results questionable because of strong downstream wind. 

affected by ice.
1915: Feb. 21, stream frozen solid at gage. Stage-discharge relation affected by ice Nov. 22. 
1916: Jan. 16, 29, and Mar. 17, stage-discharge relation affected by ice. 
1917: Mar. 5, Mar. 31, Apr. 9, and Dec. 22, stage-discharge relation affected by ico.

Gage heights oi little value.

Dec. 22, stage-discharge relation
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Daily discharge, in second-feet, of Milk River at Havre, Mont., 1898-1917.

Day.

1898. 
1............................................
2............................................
3............................................
4............................................
5............................................

6............................................
7... ........................................
8............................ ................
9............................................
10:...........................................
II............................................
12............................................
13............................................
14............................................
15............................................

16. ...........................................
17............................................
18. ...........................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26...........:................................
27............................................
28............................................
29............................................
3D
31............................................

1899. 
1............................................

3............................................

5............................................

6 ................................ . ...... .
7............................................
8................. ...........................
9............................................

10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

91
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
9Q

30............................................
31............................................

Apr.

2,880
2,580
2,180
1,680
1,480

1,347
1,135

945
910

910
845
755
725
620

May.

1,406

1,406
1,976
1,805
1,634
2,432

1,748
1,520
1,520
1,349
1,178

836
1,007
Qcn

1,064
950
950

620
570
570
570
570

910
980
980
910
910

910
910
945
980
980

980
980

1,055
1,055
1,055

1,055
1,262
1,580
1,480
1,480

1,055

June.

2,375
2,318
2,546
2.375
2,204

1,976
1,862
1,634
1,520
1,406

1,406
1,235
1,121
1,178
1,235

1,634
1,235
1,121
1,064
1,235

1,349
1,064

950
893
893

836

608
437
200

i,220

1,135

785

620

July.

280
280
240
165
165

152
165
125
125
11

0
0
0

44
99

100
100
100
104
132

165
140
140
950
280

280
200
152
117
104
90

365

295

312

i§3

140

160

235

Aug.

90
90
93
88
88

90
90
88
77
77

77
77
66
66
55

55
44
44
44
44

44
33
33

893
437

182
140
99
82
66
66

265

365

183

124

110

140

183

Sept.

66
66
88

- 99
88

104
88
77
66
55

66
66
44
44
49

49
44
44
44
38

33
. 33
33
27
33

33
33
33
22

. 11

140
140
124
124
110

110
98
110

. "0
98

98
90
90
90
98

90
110
124
140
84

208
235
235
208
183

160
140
110
124
140

Oct.

11
11
49
71
77

88
' 88

88
88
93

99
110
125
110
99

99
88
77
77
77

66
82
99
93
110

110
191

110
110
110
99

110
98

110
98
98

90
84
98
98
-98

90
80
94
94
98

98
90
84
84
84

80
90
84
84
80

98
98
110
110
110
98

Nov.

99
99
99
99
99

99
99
99
110
99

99
99
110
99
93

93
99
104
99

98
98
98
98

365

365

295

84

208
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Daily discharge, in second-feel, of Mill: River at Havre, Mont., 1898-1917 Continued.

Day.

1900. 
I.... ..........
2. .............
3..............
4..............
5..............

6..............

8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17---.-.........
18..............
19
20..............

21..............
22..............
23..............
24..............
25..............

26---.-.........

28..............
29..............
30..............
31-... ..........

1901. 
1..............
2. .............
3... ...........
4..............
S...... ........

7..............
8..............
9..............
10..............

11..............

13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21...'...........
22..............
23..............
24. .............
25..............

26..............
27. .............
oc

30..............
31..............

Jan.

 

Feb.

.......

Mar.

1,020
1,100
1,060
1,280

880
1,100
880
780
730

680
540
510
480
680

510
510
480
420
360
360

Apr.

485
640
587
587
485

,100

315
QQfi
OQfl

ocn
280
280
OKC

438

280
355
280
315

280
280
280
230
255
tyKK

oqn

180
180
180

155
155
155
115

115
115
10C

155
fOC

135
180

280
OOA

OAK

305
280

May.

355
438

315
280

248

189
189
169

149
149
189

820
1,575
1,205

eon

587
760
587
485

396
OCK

280
315
280
315

280
280
280

2 979

1,100
1,460

730
730

450
360

360
305

305
280

230
230

255
580
680
880

78fl

Tsn
630
780
7on

680

June.

355
315
280
216
216

216

189
189
149

149
149
129
1 9Q

19Q

149
109

109
109
109
91
91

91
91
91
76

680
AQfl

^fifl

qen

360
OCA
OCfl

330
oon

360
680

1,340
760

760
820
760
760
650

600

500
cnn

Knn

qoc

OCA

350

July.

76
76
63
63
63

63
50
50
63
76

91
50
50
39
39

39
39
on

30
30

30
30
21
21
21

21
21
30
21
21
21

350
350
290
260
260

230
200
200
290
350

460
320
230
200
200

175
175
150
110
95

95
80
65
65
65

80
65
65
Qfi

80
65

Aug.

21
12
12
12
12

12
12
8
8
8

12
232
201
149
109

76
63
on

30
30

21
12

12

12

12
12
12
30

65
50
40
40
40

40

40
40
40

40
40
30
23
O9

19
19
23
23
23

19
19
19
15
15

10

13
10

10

13
12

Sept.

30
21
21
21
39

39
50
76
91
169

149
149
149
76
76

63
63
63
63
63

76
109
109
91
76

76
76
63
63
76

12
12
11
11
11

12
19
23
23
23

30
50
50
-23
80

65
65
80
95
95

95
95
95
95
95

95
95
80
80
80

Oct.

76
76
91

109
149

355
355
280
248
216

189
189
169
169
248

280
315
280
248
216

216
149
149
129
129

129
129
129
129
109
109

80
80
80
80
65

65
80
80
80
95

95
95
95'95

95

80
80
80
80
80

80
80
80
80
80

80
80
80
80
80
80

Nov.

129
129
129
109
109

109
109
109
109
76

63
109
149
109
169

80
80
65
65
65

65
80
80
80

- 80

80
95
80
80
80

80
80
80
80
80

80

Dec.

12
12
12
12

12
30
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Daily discharge, in second-feet, of Milk River at Havre,Mont., 1898-1917  Continued.

Day.

1902.

A
5..............

6. ....... ......
7. .............
8..............
0..............

11..............
12..............
13..............
1 K

16..............
17..............
18..............
19
20..............

21..............
22..............
23..............
24..............
25..............

23.. ............
30..............
31..............

' 1903. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.............
13.............
14..............
15.............

16.............
17.............
18.............
19.............
20.............

21 .............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31 .............

Jan. Feb.

250

210
210
188
188
188

188
222

Mar.

412
412
412
335
310

222
200
200
200

465
335
222
200
200

200
200
200
200
200

200
200
200
222
235

250
235
200
170
170

Apr.

161
161
161
250
250

222
188
188
188
188

235
268
268
250
235

235
210
200
188
180

170
170
180
180
180

180
170
170
170

1,620
1,220
1.025
1,520

1 OOA

1.620
1,620

1,220

935
734
935

1,025
795

734
734
677
677

620
795
795
860
860

795
795
795
734
795

May.

188
200
200
188
188

180
180
180
188
188

200
200
200
200
200

210
222
335
335
370

370
1,084
3,912
7,081
7,668

3,325
2,503
1,557

989
574
574

860
795
535
535
507

395
339
339
395
395

339
285
563
395
285

285
339
451
935
935

935
935

1,025
1,320
1,520

1,620
1 820
2,920
3,920
4,120
3,420

June.

465
465

2.314
3,442
4,616

4,147
4,147
1,935
1,462
1,368

1,178
989
989
895
800

1,178
1,178
1.178
1,178
1,178

1,178
1,178
1,084
1,084

989

895
800
800
630
630

2,820
2,520
2,520
2,220
1,920

1,320
1,120
1,025

860

795
734
563
677
620

563
563
507
507
620

563
563
507
563
507

507
563
563
507
507

July.

630
630
989

2,408
3,560

4.147
8,960
7,081
4,147
2,973

2,314
1,935
2,124
2,124
1,934

1,934

1,178
989

1,178

1,178
989

1,178
1,178
1,178

QCQ

895
one

800
710
710

451
451

451
451

451
734
677
620
620

620
734
734
795
734

620
451
451
339

235
235
195
195
168

195
285
339
339
285
195

Aug.

710
630
465
412
412

370
370
370
370
370

370
370
370
370
370

335
335
335
335
335

335
335
310
310
335

419

370

335
310
310

339
395
620
620

620
563
507
4^1

395

395
339
285
235
195

195
339
285
195
195

168
168
168
168
168

168
145
795
734
677

. 507

Sept.

310
310
310
288
288

288
288
288
288
250

250
250
250
250
250

288
288
268

250

288
310
310
335
ooc

310
310
310
335

339
285

235
235
1QC

168
145

128

128
128
128
128
168

168
168
168
168
168

168
145

128
128

118
128
118
118
118

Oct.

335
310
310
310
310

310
310
310
288
288

288
310
310
310
310

310
310
310
310
310

310
310
310
310
310

310
310
310
310
310
310

118
118
110
110
110

118
145
145
145
145

145
145
145
168
168

J95
168
168
168
145

128
128

128
128

128
128
128

128
128

Nov.

310

128
118
118
118
118

118
118
118
110
110

118
118

Dec.
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Daily discharge, in second-Jeet, of Milk River at Havre, Mont., 1898-1917 Continued.

Day.

1904. 
1..............
2..............
3..............
4. .............
5..............

6..............
7..............
8..............
9..............
10..............

11.... ..........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1905. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22. .............
23..............
24..............
25..............

26..............

28..............
29..............
30
31..............

Jan. Feb. Mar.

221
221
221
210
221

221
199
266
243
199

199
85
69
69
120

139
139
130
120
178

139
139
120

1 AO

fiQ

85
fiQ

55
42

Apr.

340
375

1,950
3.140
4,205

3,, 140
4,900

2,880
2,275

1,750

4,900
3,140
1,950

1,655
1,225
1,005
805
630

KOK

490
535
630

490
COA

535
450
410

55
63
55
55
55

55
55
50
50
Kfi

46
cn
f{f\
f{f\

55

50
55
55
63
55

63
63
63
63
63

63
63
7Q

QC

1fi9

May.

490
490
580

580
490

450
450

410

295

O-J A

01 A

OCC

230
OOA

340

OO K

375
375
375

1 AO

85
7Q
n
73

fiQ
fiQ

69
55
55

55
69
69
^i;
55

48
48
36
48
48

36
36
Qd

77
77

flO

62
flO

48
48
48

June.

410

490
450
375

340
340
375
410
410

450
340
340
310
280

280
210

210
91 (\

-ion

190
150

120

135
120

120
105

62
62
48
48
48

48
48
25
25
25

25
25
25
25
OK

16
25
25
25
25

25
16
16
16
10

25
36
62
77
94

July.

90
90
90
90
90

75
75
75
75
51

41
41
41
41
41

41
41
41
31
31

31
26
26
22

- 15

15
10
10
10
10
10

77
48
48
48
36

62
62
62
48
48

25
16
16
25
25

16
10
6
6
6

2
2
0
0
0

2

340
366
158
120

Aug.

22
12
10
5
5

3
3
4
3
3

3
2
1
1
1

1
5
3
5
5

10
10
5
3
3
3

85
85
69
69
69

102
42
42
42
20

7
7
7
2
0

Sept.

3
5

10
10
10

5
5
5
3
3

3
2
3
3
3

3
2
2
2
2

2
1
1
1
1

1
1
1
1
3

Oct.

5
10
5
5
3

3
5

41
31
22

15
15
15
10
22

22
22
22
31
31

31
31
22

  22
22

22
22
22
22
22

  22

Nov.

22
26
22
22
31

31
31
31
31
31

31
o-j

01
01

31
o-j

31
51
51
41

41
41
41

41
41
41
41
41

.... .

Dec.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 201

Daily discharge, in second-feet, of Milk River at Havre, Mont., 1898-1917 Continued.

Day.

1906. 
1. .............
2..............
3..............
4..............
5..............

6..............
7... ...........
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1907. 
1..... .........
2..............
3..............
4..... .........
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
81..............

Jan. Feb. Mar.

104
104
120
138
183

1,540
2,300
1,660
3,750
2,750

1,290
1,160

800
1,100

940
910

Apr.

1^8
90
77

104
159

104

104
104

120
120
159
183
i no

159
138

97
77
65

65
60
46
38
38

32
38
32
32
38

910
1,100
2,040
2,650
3,500

2,850
2,400
2,120
2,520
2,140

2,160
1,300
1,560
1,490
1,040

810
760
650
550
490

400
330
330
360
330

300
310
275
290
390

May.

38
38
24
46
38

38
38
38
32
32

32
32
32
43

46
55
46
38
38

97
46
38
46

104

120
138
183
239
686

1,230

300
300
310
280
255

255
280
315
350
430

280
280
760
560
510

580
590
510
520
440

710
740
640
620
615

560
500
460
390
445
420

June.

71 0

610
560

610

660
S fioft
2 Q7ft

1,780

1,860

1,070
865

700
600
550
600
420

420

550
460
420

550
460
500
550
480

OQf\

390
368
390

390
390
430
512
467

430
390
390
390
512

520
400
400
400
360

325
325

3,720
1,510
1,760

3,160
1,580
1,400
1,270
1,250

July.

oQft
360
360

190

1 on
160
140
110
100

100
100

78
67
67

56
56
56
56
S7

37
28
20
20
20

14
14
14
9

9

760
648
638
580

- 565
520
KAK

505
490

490
440
440
430
387

480
370
290
287
250

250
225
310
250
225

200
172
172
150
150
130

Aug.

6
6
6
6

6
6
6
6
4

4
4
4
3
3

3

3
3

3
9

14
9
6

6
4
4
4
4
4

110
110

90
105

90

72
90
on
60
72

60
50
60
60
50

50
50
40
50
40

50c;n
50
45
45

45
40
40
40
50
55

Sept.

4

3
3
3
3

3
3
3
3

3
3
3
3
3

3
2
2
2
2

2
2
2
2
2

50
50
50
60
66

40
81
81
81
90

90
90

110
135
168

168
155
145
130

110
135
145
288
230

218
180
168
168
145

Oct.

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
1
1
1
1

1
1
1
1
1

1
1
1
1
1
1

145
135
130
100
105

80
90
80

100
80

90
80
90
80
75

80
75
68
68
68

68
68
68
68
68

68
62
62
62
62
62

Nov.

1' 1

1
1
1

1
1
1
1
1

1
1
1
1
1

62
62
68
68
68

68
68
75
75
50

55
55
55
62
62

55
55
55
68
80

100
90
90
90
90

90
90
90
90
90

Dec.



202 WATER SUPPLY OF ST. MAEY A1TD MILK KIVEH3, 1883-1917.

Daily discharge, in second-feet, of Milk River at Havre, Jfowk, 1898-W17 Continued.

Day.

1908.

3. ........ .....

G... ...........
7..............
8..............
g

10..............

11..............
12..............
13..............

15..............

16..............
17..............
18... ...........
19..............
20..............

21..............
22..............
00

24..............
or

26...............
27..............
28..............
29..............
30..............
31..............

1909. 
1..............
2..............
O

6..............
7..............
8..............
9..............

10..............

11..............
12..............
1 3

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
OC

26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar.

200
200
200
200

208
208
208
208
208

208
208

208

208

197

228

280
1 Qft

170L

228
228
228

218
218

AK(\

430
oQfl
ore

OQfl

390
ore

P. 7ft
pCC

OKC

°.1*
01 K

01 C

01 K

PI*

285
285
300
onfl

315
01 C

430

430

390
pop:

315
355
430
370

Apr.

218
208
208
254

450
375
335
485
408

335
320
285

230

265

90 c

220

oon

280
oon

250
ocn

250
onn
oon

290
290

430
K1 K

430
370

610

395
per

°.7ft

071!

300
265
265
4HK

405
315
265
265
300

285

305
340
395
OOA

360
  4go

1,140

May.

290
290
250
242.
230

230
205
205
205
205

205
205
215
230
230

250
OQK

395
660
KQC

515
490
OQ.K

380
OCA

350
320
oon

OOP

760

840
685
465
P7K

305

2,810
2,810
1,980
1 P.cifi
1,030

900
KQfl

840
1,020

830

750
750

1,860
1,640
1,160

1,070
1,160
2,590
3,780
4,160

3,770
2,790
9 OQfl

2,120
1,800
1,540

June.

1,000
660
660

2,150
2,580

2,150
4,720
6,500
9,600
7,600

3,700
2,500
2,020

1,660

1,540
1,540
1,430
1 260
M60

1,110
1,050
1,050
1,020
i nnn

840

oon
820
con

1,160
840

74 K

AQD

690
690
con
635
620

620
1,160
1,130

830
670

620
570
CQK

685
930

870
810
705
655
870

650
525
500
480
865

July.

810
810
810
750
740

700
685
630
630
630

610
600
565
515
470

410
410
410

585

465

430
430

360
350
290
280
290
290

450

405
390
 MS

520
d OR
K1 K

450

470
470
PL on
430
320

320
285
450
285
230

200
200
175
225
170

150
180
310
365
545
260

Aug.

230
230
205
205
205

205
205
188
188
188

155
155
188
188
188

188
192
155

188

188
165
165
165
165

140
140

140
140
140

835
650
480
360

230
190
190
205

180
155
 SAK

145
120

105
97
95
92
92

90
85
80
70
65

60
52
48
40
38
38

Sept.

150
150
150
140
130

130
125
125
120
118

115
115
115
112
110

110
110
110
125
125

125
110
90
95

108

135
135
135
145
145

38
38
32
97

29

29
28
27
25
25

70
85
80
78
75

55
55
55
55
55

55
52
68
68
68

62
62
62
62
62

Oct.

155
165
190
215
242

260
240
240
200
200

200
200
210
240
225

155
145
135
135
135

125
120
110
90
90

90
135
200
200
200
285

62
68
65
65
65

fin
65
65
65
62

62
62' 62

62
62

62
70
75
70
70

70
84
90
90
90

90
90
90
95
95
95

Nov.

285
270
270
272
350

330
315
285
255
200

150
150
140
140
140

140
135
135
135
135

135
135
135
135
135

135
135
135
135
135

95
95
95
95
95

95
95
95
95
95

95
95
95

Dec.

'



WATER SUPPLY OF ST. MAEY AND MILK EIVEKS, 1898-1917, 203 

Daily discharge, in second-feet, of Milk River at Havre, Mont.> 1898-1917 Continued,

Day.

1910.

2. .............
3.............'.

5..............

6..............
7..............
8. .............
9..............

10..............

12..............
13..............
14.........;....
15..............

16..............
17..............
1 s
19..........?...
20..............

21 ..............
22.......'.......
23..............
24. .............
25..............

26..............
27..............
28..............
29..............
30............'..
31..............

1911.

2..............
q

5..............

6..............
7..............
8..............
9
10..............

11..............
12..........-:..
13..............

15. .............

16..............
17..............

19
20..............

21..............
22. .............
23
24..............
25..............

26..............
27..............
28..............
9Q
30
31..............

Jan.-

*

 

Feb. Mar.

1.400
1,600
1,800
1,860

1,720
1,530
1,280
1,220

920

1,100
1.220

980
920

1,220

1,040
1,530
1,340
1,040

860

920
800
740
630

1,160

575
525
575
575
480
396

10
30
«;n
70
90

110
130
150
180
105

70
70
70
on

110

130
150
180
275
360

410
640
410

1,060
1,060

920
850
710
640
575
515

Apr.

283
283
249
249
217

217
188
188
188
188

138
138
117
117
161

161
161
217
217
188

188
188
161
161
319

319
188
188
161
161

410
360
360
315

180
155
410
315.
275

210
240
240
410
575

460
315
275
275
240

210
210
210
180
210

275
515
640
460
515

May.

161
161
161
161
161

161
161

138
138

161
161
138
138
138

138
138
161
188
188

188
188
188
161
217

217
217
188
188
161
161

575
460
410
210
155

240
155
155
155
240

210
275
210
180
210

240
275
315

1,570
1,340

780
 40
575
410
460

410
460
410
§60
460
360

June.

161
138
138
138
138

138
138

117
117

117
117

98
98
98

81
161
161
117
98

81
81
81
81
65

51
38
38
38
38

315
315
360
360
315

275
210
240
315
360

210
210
180
155
155

210
180
180
155
155

180
180
210
180
210

360
850

2,330
1,420
1 060'

July.

38
27
27
27
27

27
38
38
27
97

27
27
27
18

11
7
6
6
4

2
2
2
2
2

1
1
0

710
1,420
1,340

780
575

575
575
410
360
315

240
210
210
180
155

155
155
130
130
105

130
105
105
105

85

85
85
85
70
70
55

Aug.

70
70
85
85
70

105
105
130
155
155

155
210
360
240
210

240
155
130
130
105

70
70
70
55
55

55
55
45
45
35
35

Sept.

0
7

7
11
18
18
18

18
18
18
18
27

18
27
18
18
11

35
35
35
35

1,720

2,410
2,980
1,940
1,570
1,270

640
460
360
710
640

515
460
360
360
315

275
315
360
360
360

315
360
240
275

  210

Oct.

11
11
11
11
11

11
  7

11
11
11

18
18
18
27
27

27
27
27
27
27

27
27
27
27
27

27
27
27
27
27
27

210
275
315
315
460

640
575
275
275
240

315
275
315
275
275

240
275
240
275
210

240
240
275
240
275

240
210
180
210
155
180

Nov.

27
27
27
27
27

27
27
27
27
27

51
51
38
38
38

38
38
38
38
38

38
38
38
38
38

36
34
32
30
28

180
171
163
155
180

155
180

Dec.

'



204 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 

Daily discharge, in second-feet, of Mill River at Havre, Mont., 1898-1917* Continued.

Day.

1912. 
1..............
2... ...........
3..............
4..............
S---. ---.....

6..............
7..............
8..............
9..............

10............

11..............
12............
13..............
14............
15..............

16..............
17..............
18..............
19..............
20. .............

21............
22..............
23..............
24..............
25..............

23..............
27..............
28..............
29..............
30. .............
31..............

1913. 
1..............
2..............
3..............
4 .............
5..............

6..............
7..............
8.... .........
9..............

10..............

11..............
12 .........
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28..............
29..............
30..............
31..............

Jan. Feb. Mar.

745
1,530

3,850
4,610
5,710
7,790
4,170
2,830

1,370

Apr.

3,960
4,170

3,540
2,830

2 inn
2,020

1,310
980

1,170
1,170
1,330
1,240
1,100

1,040

860
690
690

745
745
590
640
590

640
545
545
545
500

945
1,370

880
1,010
1,220

1,450
1,450
2,160
1,880
1,700

1,220
1,370
1,450
2,060
2,540

2,260
2,160
1,880
1,450
1,300

1,080
880

1,300
1,150

880

815
815
815
815
625

May.

545
590
640
590
qort

500
500

460
420

420
420
420
340
380

420
420
300
340
340

300
265
300
340
340

590
920
745
640
590
545

565
750
625
625
450

505
395
450
395
450

395
450
395

1,080
750

815
685
685
625
685

625
750
685.
815
750

625
565
625
505
565
535

June.

500
460
420
380
ocn

380
380
340
300
300

230
265
200
200
170

200
240
240
200
200

150
170
130
140
120

140
110
120
110
120

505
565
565
625
505

395
345
345
300
300

300
260
300
260
345

260
260
505
260
195

260
345
300
195
225

260
225
300
685
625

July.

110
120
110
120
inn

110
100
110
150
150

150
120
120
120
120

120
119
118
116
112

110
110
102
102
102

102
85
85

145
.122

102

395
565
505
565
505

505
195
225
170
195

170
145
145
123
145

104
123

70
86
70

86
70
86
58
58

58
38
47
31
31
31

Aug.

in*>
' 102

102
102

85
85
85

. 85
85

85
58
58
48
48

48
70
85
85

170

145
85
70
58
58

48
48
48
48
48
40

38
31
38
38

' 38

58
70
58
43
40

56
42
42
43
66

45
46

123
125
698

314
207
150
119
121

86
70
47
47
47
38

Sept.

40

40
40
40

34
31
34
34
58

58

58
58
58

58
58
58
58
58

58
58
58

122
145

145
145
170
170
170

38
38
31
25
20

20
20
15
15
15

15
12
12
12
12

12
9
7
7
7

7
9
7
7
7

25
25
20
20
25

'Oct.

102
102
102
102
102

85
85
85
85
85

85
122
122
122
122

122
102
102
122
122

122
102
102
102
102

102
102
102
102
10210'2

20
20
31
31
31

31
58
58
58
58

. 58
58
47
47
47

58
58
47
58
58

58
123
123
123
86

86
86
70
70
58
58

Nov.

102
102
102
102
102

102
102
102

85
85

122
102
102
102
102

102
102
/85
122
102

102
102
102
102
102

102
102
58
48
48

58
58
58
58
70

70
70
70
70
70

70
70
58
58
58

58
58
58
58
58

58
70
70
70
70

70
70
58
58
58

Dec.

-

58
5&
70
70
70

70
70
70
70

t



WATER SUPPLY OF ST. MAEY AND MILK EIVEES, 1898-1917. 205

Daily discharge, in second-feet, of Milk River at Havre, Mont., 1898-1917 Continued.

Day.

1914. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............

9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
tQ

20..............

21..............
22..............
23..............
24..............
25..............

26..............
97
28..............
29..............
3fl
01

1915. 
1... ...........
2..............
3
4..............

6..............
7. .............
8..............
9..............
10..............

11..............
12..............
10

14..............
15..............

16.. ........... .
17. .............
18..............
19. .............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
97
28..............
29..............
30..............
31..............

Jan. Feb.

"

Mar.

750
685

375
492
945

1,080
1,010

685
685
CCC

Q7JT

1 ^Q

126
120
555
375

203
14.^

97
Q7
159

3,330
3,640
3,130

1,450
745

1,700
865
580
690

Apr.

945
620
555
375
325

' 620
375
431
375
685

620
431
555
375
431

4.31
620
685

  431
4Q1

431

375
281
281

281
281
210
159
1>5Q

cqc

580
580
525
580

580
580
635
580
372

420
285

215
189

247
167
148
148
132

148
132
132
118
118

148
118
118
104
91

May.

159
159
182
159
182

182
159
210
210
159

210
210
243
182
182

1 ^Q
141
126

111
111

' 126
126
126

97
07
111
97
83
83

91
91
91
11891'

91
78
78
66
189

167
132
132
148
167

213
281
240
236
199

455
392
386
381
210

210
210
159
182
182
182

June.

83
83
97
57
57

126
281
243
141
141

126
97
111
111
111

159
126
141
83
83

83
70
83
70
57

97
126
243
159
111

182
210
243
486
480

594
841
828
815
932

737
581
505
325
607

474
409
409
409
588

517
574
335
285
281

' 207
204
312
307
226

July.

97
70
57
57
57

57
45
45
45
34

34
24
16
16
16

10
57
24
24
10

10
3.5
3.5
1.5
1.0

1.5
1.5
1.5

646
340
440
285
243

240
- 316

414
312
233

233
355
355
403
403

350
397
258
340
220

164
145
285
285
243

243
157
157
138
273
312

Aug.

0.2
1.5
2.5

7.0
7.0
7.0
7.0
7.0
7.0

360
307
199
307
254

243
204
202
199
170

148
116
114
97
80

120
117
220
114
98

97
277
273
236
204

180
141
124
114
116
117

Sept.

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.5
1.5

10
10

83
83
70
70
70

16

7
7
7

7
7
7
7
5

118
105
107
108
110

111
112
114
116
117

196
199
175
138
138

141
375
243
243
243

217
251
251
217
188

164
164
164
164
145

Oct.

5
5
5
5
7

10
57
143
188
258

303
307
138
110
97

98
130
132
134
135

138
549
325
215
215

215
215
215
148
148
132

145
145
145
145
145

145
164
164
164
164

188
217
217
188
251

217
217
188
188
188

164
164
164
145
145

129
129
129
129
129
129

Nov.

129
129
129
129
129

129
129
129
129
129

129
122
115
108
101

94
87
80
73
66

  60
54
50
50
50

50
50
50
50
50

Dec.
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Daily discharge, in second-feet of Milk River at Havre, Mont., 1898-1917 Coatmued.

Day.

1916. 
1..............
2..............
3. .............
4..............
5..............

6..............
7. :............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26
27. .............
28..............
29..............
30..............
31..............

1917. 
1. .............
2. .............
3..............
4..............

6..............
7..............
8... ...........
9..............
10..............

11..............
12. .............
13..............
14..............
15..............

16..............
17..............
18..............
19. .............
20..............

21..............
22..............
23..............
24..............
25..............

26. .............
27..............
28..............
29..............
30. .............
31..............

Jan. Feb. Mar.

1,060

550
421
421
463
381

1,630
2,330
3,300
2,500

Apr.

381qo-i

381
381

505
421
421

343

421
343
381
463
421

421
463
381
381
343

550
421
273
379
269

266
295
260
256
285

2,450
2,630
2,450
2,150
2,080

1,980
1,920
2,750
5,000
6,500

7,940
5,730
4,220
4,110
3,200

2.700
2,220
2,130
1,680
1,240

1,160
1,460
1,240
1,380
1,380

1,310
1,160
958

1,020
1,020

May.

316
349

341

241
241
272
241
272

272
272
305
305
272

241
241
272
213
213

213
241
213
241
341

1,020
1,090
1,090
1.020
1,540
1,780

958
896
838
896
958

989
1,020
896
838

1,240

1,310
1,160
1,310
1,380
1,460

1,400
1,470
1,480
1,330
1,260

1,200
1,130
1,050!
1,020
1,350:

1,130
1,180
1,110
1,180
1,240
1,100

June.

1,310
1,380
1,020
784

1,090

896
784.
838
593
784

784
1,160
896
784

1,020

896
686
639
593

1,240

548
' 734
1,020
838
838

784
958
896
784

1,090

978
1,360
1.220
1,080
902

890
867
769
724
736

749
759
855

1,080
1,500

1,180
986
791
706
681

618
596
573
530
489

469
449
430
411
375

July.

1,240
1,380
2,220
4,850
2, 130

1,620
1,460
1,380

2,510

1,460
1,160
1,090

896
896

734
639

1,240
784
548

593
548
504
548
504

419
1,090
593
461
461
440

370
370

370
370

370
370
370
370
370

370
370
393
375
375

393
393
393
393
375

375
375
358
342
326

296
296
326
326
296
311

Aug.

419
341
461
419
341

341
341
305

1,780
734

504
461
419
379
548

461
461
379
379
341

305
272
272
272
341

305
305
241
241
213
241

326
296
311
311
311

326
326
326
342
358

358
393
393
393
411

411
393
375
355
352

336
330
299
291
288

271
280
282
284
284
284

Sept.

213
241
188
165
241

379
593
896
639
548

461
419
341
272
288

305
256
227
241
227

176
176
200
194
188

188
200
200
165
165

300
300
300
317
317

317
317
334
408
370

300
370
370
408
408

389
328
268
222
208

158
125
108
300
532

352
252
252
203
151

Oct.

154
165
200
200
200

323
323
360
379
360

341
360
341
341
305

288
288
288
272
305

272
272
241
241
227

256
256
256
256
256
256

80
78
74
86
67 :

66
58
54
54
54

52
52
50
48
47

48
87
87
87
87

87
87
87
87
87

87
87
87
87
87
87

Nov.

256
227
213
213
200

200
188
176
188
144

190
190
190
190
190

190
190
190
190
190

190
190
156
142
144

138
ias
144
154
140

127
117
107
97
88

88
96
104
98
93

Dec,

96
34
34
34
35

36
36
37
38
39

42
44
46
48
33

51
53
55
56
186

142
99
86
74
 2

50
40
40
40
40
49

NOTE. 1898: Discharge estimated as follows: Nov. 20-30, 100 second-feet; Dec. 1-4, 113 second-feet.
1899: Records originally published for January omitted from compilation because based on insufficient 

data. Only scattering gage heights reported June 1 to Aug. 31 and Nov. 6-30.
1900: Nov. 16 to Dec. 16 and Dec. 23-31, river frozen; gage heights not reported.
1901: Mar. 11-31. stage-discharge relation assumed unaffected by ice; as originally published the mean foi 

this period was estimated at 600'second-feet; mean flow Mar. 1-10 was probably twice as great as from Mar. 
11-31, but stage-discharge relation was affected by ice gorge and accurate estimates can not be made. Nov. 
7 and Nov. 22-30. stage-discharge relation affected by ice; mean discharge estimated at 80 second-feet.
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1902: Records originally published for January, November, and December omitted from compilation 
because based on insufficient data. Open-channel rating curve assumed applicable Feb. 19 to Nov. 1,1902.

1903: Records Jan. 1 to Mar. 31 and Nov. 13 to Dec. 31 omitted from compilation; base data inadequate. 
Discharge Apr. 1-4,1903, estimated.

1904: Records Jan. 1 to Mar. 31 and Dec. 1-31 omitted from compilation; base data inadequate.
1905: Records for January and February omitted from compilation; base data inadequate. Daily dis 

charge Mar. 1-31 determined by applying open-channel rating curve to gage heights; results obtained in 
this way are consistent-with those obtained at Malta. Channel dry Aug. 15 to Dec. 31.

1906: Practically no flow Nov. 16 to Dec. 31.
1907: Records for February and December omitted from compilation; base data inadequate. Stage- 

discharge relation affected by ice Mar. 1-20; discharge estimated at 400 second-feet.
1908: Stage-discharge relation affected by ice Mar. 1-15, Nov. 13-16, and Nov. 25-30; discharge estimated. 

Gage heights not reported Mar. 27 to Apr. 2; discharge estimated.
1910: Records for January, February, and December omitted from compilation; base data inadequate. 

Mar. 1, discharge estimated. Channel dry July 28 to Sept. 14.
1911: Records for December omitted from compilation; base data inadequate. Mar. 1-8 and 14-17, 

discharge estimated. Nov. 8-30, mean discharge estimated at 75 second-feet.
1913: Accuracy of gage-height observations for September and of the determinations of discharge based 

thereon are questionable.
1914: Channel dry July 29 to Aug. 22.
1915: Shifting-control method used to determine daily discharge from May to November 11. Discharge 

measurements were made frequently, but the results are 10 to 20 per cent lower than they should be to 
make them consistent with those obtained at stations above. Gage not read; discharge interpolated Nov 
12-21. Discharge Nov. 23-30 estimated at 50 second-feet.

1916: Chinook winds and ice jams in February and March caused the river to rise rapidly, a stage of 15.9 
feet being reached Feb. 21-22 and 17.2 feet Mar. 12. Flow not computed Nov. 11 to Dec. 31. Gage read 
about three times a week. Shifting-control method used to determine daily discharge Apr. 24 to May 3 
and May 26 to July 3.

1917: Jan. 1 to Mar. 27, gage read about three times a week; flow not computed. Gage not read July 1-12, 
discharge estimated at 370 second-feet by comparison with record of flow of Milk River at eastern crossing.

Monthly 'discharge of Milk River at Havre, Mont., 1898-1917.

Month.

1898. 
May 15-31... ............................................

July.....................................................

1899. 
April 16-30. ..............................................
May.... : ................................................

July.....................................................

October ..................................................

1900. 
April 10 to 30.................. ..........................
May.....................................................

July.....................................................

1901. 
March 11-30..............................................
April.....................................................

July.....................................................

October.... ....... .......................................

The period.........................................

Discharge in second-feet.

Maximum.

2,432 
2,546 

950 
893 
104 
125 
110

2,880 
1,680

235 
110

640 
1,575 

355 
91 

232 
169 
355 
169

330 
2,272 
1,340 

460 
65 
95 
95 
95

Minimum.

836 
200 

0 
33 
11 
11 
93

620 
570

84 
80

280 
129 
76 
21 

8 
21 
76 
63

115 
230 
330 

65 
12 
11 
65 
65

Mean.

1,396 
1,354 

162 
113 

53 
88 

100

1,365 
1,054 

843 
240 
188 
131 
94 

205

394 
435 
154 
43 
40 
76 

186 
114

728 
205 
648 
553 
184 
28 
56 
82 
80

Run-off 
(total in 

acre-feet).

47, 051 
80, 568 
9,960 
6,948 
3,154 
5,411 
3,770

157, 000

40, 612 
64,808 
50,162 
14, 757 
11,560 
7,795 
5,780 

12,198

207,672

16,411 
26,747 
9,164 
2,644 
2,460 
4,522 

11,437 
3,392

76,777

30,323 
12,198 
39,844 
32,906 
11,314 
1,722 
3,332 
5,042 
4,760

141, 441
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Monthly discharge of Milk River at Havre, Mont., 1898-1917 Continued.

Month..

1902.

July.....................................................

October. .................................................

The period .........................................
1903.

July.....................................................

The period .........................................
1904.

July.....................................................

The period .........................................
1905.

May.....................................................

July.....................................................

The period .........................................
1906. 

March 27-31... ...........................................
April....................................................

July.....................................................

October. .................................................

1907.

April....................................................

July.....................................................

October. .................................................

The period .........................................
1908.

May.....................................................

July.....................................................

October. .................................................

The period. . .......................................

Discharge in second-feet.

Maximum.

465 
268 

7,668 
4,616 
8,960 

710 
335 
335

1,620 
4,120 
2,820 

795 
795 
339 
195

4.900 
580 
490 
90 
22 
10 
41 
51

102 
102 
94 

366 
102

183 
, 183 
1,230 
3.690 

390 
14 

4 
2 
1

3,750 
3,500 

760 
3,720 
1,000 

110 
288 
145 

.100

280 
485 
760 

9,600 
810 
230 
150 
285 
350

Minimum.

170 
161 
180 
465 
630 
310 
250 
288

620 
285 
507 
168 
145 
118 
110

340 
230 
105 
10 

0 
1 
3 

22

46 
36 
10 
0 
0

104 
32 
24 

420 
9 
3 
2 
1 
1

275 
255 
325 
130 
40 
40 
62 
50

170 
208 
205 
660 
280 
140 
90 
90 

135

Mean.

208 
249 
199 

1,085 
1,479 
2,045 

377 
286 
309

996 
1,079 

975 
445 
378 
164 
138 
118

1,736 
373 
278 
44 

5 
3 

19 
35

146 
59 
61 
35 
54 
25

130 
94.6 

119 
935 
101 

5.2 
2.8 
1.5 
1.0

845 
1,210 

458 
822 
397 
61.6 

127 
81.8 
72.5

212 
295 
330 

2,190 
527 
177 
124 
178 
186

Kun-off 
(total in 

acre-feet).

4,126 
15,310 
11,841 
66,714 
88,007 

125,742 
23,181 
17,018 
18,999

371,415

59,266 
66,344 
58,015 
27,362 
23,242 
9,759 
8,485 
2,808

255,281

103, 299 
22,935 
16,542 
2,705 

307 
178 

'1,168 
2,083

149,217

8,977 
3,511 
3,751 
2,083 
3,320 
1,290

22,900

1,290 
5,630 
7,320 

55,600 
6,210 

320 
167 
92 
30

76,700

52,000 
72,000 
28,200 
48,900 
24,400 
3,790 
7,560 
5,030 
4,310

246,000

13,000 
17,600 
20,300 

130,000 
32,400 
10,900 
7,380 

10,900 
11,100

254,000



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1808-1917. 209 

Monthly discharge of Milk River at Havre, Mont., 1898-1917 Continued.

Month.

1909.

May......................................................

July......................................................

October. .................................................

The period .........................................

1910.

April.....................................................
May......................................................

July......................................................

The period .........................................

1911.

April........:............................................

July......................................................

The period .........................................

1912. 
March 24-31..............................................
April.....................................................
May......................................................

July......................................................

October. .................................................

The period. . .......................................

1913. 
April.....................................................
May......................................................

July......................................................

The period. . ............................... .......

1914.

April............................................. .......
May......................................................

My......................................................

%> 
The period .........................................

Discharge in second-feet.

Maximum.

450 
1,400 
4,160 
1,160 

590 
835 

85 
. 95

1,860 
319 
217 
161 
38 

0 
27 
27 
51

1,060 
640 

1,570 
2,330 
1,420 

360 
2,980 

640 
180

7,790 
4,280 

920 
500 
150 
170 
170 
122 
122

2,540 
1,080 

685 
565 
698 
38 

123 
70 
70

1,080 
945 
243 
281 

97 
7 

83 
549

Minimum.

285 
245 
305 
480 
150 
38 
25 
62

396 
117 
138 
38 

0 
0 
0 
7 

27

155 
155 
155 

55 
35 
35 

155

745 
500 
265 
110 

85 
40 
34 
85 
48

625 
395 
195 

31 
31 

7 
20 
58 
58

97 
159 

83 
57 

0 
0 
1 
5

Mean.

354 
430 

1,610 
742 
367 
180 
52.7 
73.6 
95.0

1,060 
197 
167 
103 
15.3 
0 
9.0 

20.8 
34.2

330 
329 
416 
394 
313 
115 
664 
.281 

97

3,900 
1,440 

466 
243 
115 
77.0 
73.5 

104 
96.6

1,360 
607 
360 
181 
96.3 
16.5 
60.4 
63.6 
67.3

451 
437 
151 
119 
26.4 
1.49 

16.2 
154

Pun-off 
(total in 

acre-feet).

21,800 
25,600 
99,000 
44,200 
22,600 
11,100 
3,140 
4,530 
2,450

234,000

65,200 
11,700 
10,300 
6,130 

940 
0 

536 
1,280 
2,040

103,000

20,300 
19,600 
25,600 
23,400 
19,200 
7,070 

39,500 
17,300 
5,770

178,000

61,900 
85,700 
28,700 
14,500 
7,070 
4,740 
4,370 
6,400 
5, 750

219,000

80,900 
37,300 
21,400 
11,100 
5,920 

982 
3,710 
3,780 
1,200

166,000

21,500 
26,000 
9,280 
7,080 
1,620 

91.6 
964 

9,470

76,000

125651° 2C
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Monthly discharge of Milk River at Havre, Mont., 1898-1917 Continued.

Month.

1915. 
March 23-31............ ..................................

July......................................................

The period .........................................

1916.

July......................................................

1917.

May......................................................

July......................................................

Discharge in second-feet.

Maximum.

3,640 
635 
455 
932 
646 
360 
375 
251 
129

550 
1,780 
1,380 
4,850 
1,780 

896 
379 
256

3,300 
7,940 
1,480 
1,500 

393 
411 
532 

87 
190 
186

Minimum.

580 
91 
66 

182 
138 
80 

105 
129

256 
213 
548 
419 
213 
165 
154 
144

1,630 
958 
838 
375 
296 
271 
108 
47 
88 
34

Mean.

1,790 
302 
189 
463 
296 
179 
171 
166 
92.6

374 
459 
889 

1,160 
414 
300 
277 
200

2,440 
2,570 
1,150 

792 
300 
332 
300 
73.3 

148 
56.9

Run-off 
(total in 

acre-feet).

32,000 
18,000 
11,600 
27,600 
18,200 
11,000 
10,200 
10,200 
5, 510

144,000

22,300 
28,200 
52,900 
71,300 
25,500 
17,900 
17,000 
3,970

239,000

19,400 
153,000 
70,700 
47,100 
22,100 
20,400 
17,900 
4,510 
8,810 
3,500

367,000

NOTE. 1898: Mean discharge for December, originally published, has been discarded because it was 
obtained by applying open-channel rating curve. The minimum temperature in this locality in November 
was  14°, and in December it was  15 . This temperature would cause considerable ice to form in the 
river at the gage.

1899: Monthly means for May, June, July, August, and November, recomputed by interpolating between 
gage readings. Published records did not give weight to the time between readings. See footnote to daily 
discharge for published monthly means omitted based because on insufficient data.

1901: Mean monthly discharge'for November estimated from daily discharge Nov. 1-21.
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Mean monthly discharge, in second-feet, of Milk River at Havre, Mont, 1398-1917.

Year.

1898............
1899............
1900............
1901 ............
1902............

1904............
1905............

1907............
1908............
1909............
1910............
1911............
1912............
1913............
1914............
1915............
1916............
1917............

Feb. Mar.

249

146
ft30
845

S'U

1,060
qqn

»3,900

3J451
01,790

a 2, 440

486
354

1,060
146

Apr.

ol,360
(1394

205
199

1,740
59
Q4. ft

1,210
OQC

430
197
OOQ

1,440
1,360

437
302
374

2,570

702
412

2,570
59

May.

al,400

435

1,080
373

61
119
458
qqA

1,610
167
416
466
607
151
189
459

1,150

612
458

1,610

June.

1,350
843
154

1,480
Q7K

278
35

822
2 1QA

742
103
394
243
360
119
463
889
792

686

2,190
qc

July.

162
240

43
184

2,040
445

44
54

101
397
co 7

367
15.3

313
115
181
26.4

296
1.160
(254

348
247

2,040
15.3

Aug.

113
188
40
28

377
378

5
25
5.2

61.6
177
180

0
115
77.0
96.3
1.49

179
414

*143

130
105
414

0

Sept.

53
131

76
56

286
164

3
0
2.8

127
124
52.7
9.0

73.5
16.5
16.2

171
300

*183

125
74.8

664
0

Oct.

88
94

186
82

309
138

19
0
1.5

81.8
178
73.6
20.8

281
104
60.4

154
166
277
73.3

119
91

309
0

Nov.

6100-
205

«114
80

A118
35
0

*1.0
. 72.5

186
CT 95.0

34.2
97
96.6
63.6

92.6
J-200

148

93.1

205
0

Dec.

£>67.3

56.9

Total in 
acre-feet.

157,000
208,000
76,800

141,000
371, 000
255,000
149,000
22,900
76,700

246,000
254,000
234,000
103,000
178,000
219,000
166,000
76,000

144,000
259,000

«42, OCO

183,000
172,000
371,000

99 oftft

a, May 15-31. 
6 Nov. 1-19. 
c Apr. 16-30. 
d Apr. 10-30. 
e Nov. 1-15. 
/ Mar. 11-30.

a Feb. 19-28. 
ft Nov. 1-12. 
^Mar. 27-31. 
* Nov. 1-15. 
m Nov. 1-13. 
» Mar. 24-31.

o Dec. 1-9.
 » Mar. 8-31. 
g Mar.23-31. 
r Nov. 1-10. 
« Mar. 28-31.
* Estimated natural flow.

NOTE. Means for periods less than a full month but exceeding 15 days were considered means for the 
month in finding average and median flow. The median flow given was obtained by arranging the 
monthly means in their order of magnitude and taking the middle mean; or, if the number was even, the 
average of the two middle means. By using daily discharge a considerably lower median discharge would 
be obtained. The total yearly flow in acre-feet has been averaged because in general the period of record 
covers the open-water season and the flow during months for which records are missing was usually small.

Mean flow for July. August, and September. 1917, obtained by subtracting the water diverted to Milt 
River by United States Reclamation Service St. Mary canai. A loss of 25 per cent was assumed between 
the outlet of the canal and Havre, and 8 days was assumed as the period of transit between the two points.

MILK RIVER AT CHINOOK, MONT.

LOCATION. In sec. 34, T. 33 N., R. 19 E., at the wagon bridge over Milk River 1
mile south of Chinook, Mont. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. Three discharge measurements in 1897 and gage heights May

25 to October 23, 1897.
DISCHAGE MEASUREMENTS. Made from highway bridge or by wading. 
CHANNEL AND CONTROL. Bed is composed of sand; shifts frequently. 
EXTREMES OF STAGE. Maximum stage recorded, 8.95 feet June 17, 1897; minimum

stage recorded 0.5 foot August 27, 1897. 
ICE. Ice not present during the period of record. 
DIVERSIONS. Fort Belknap canal, the capacity of which is about 100 second-feet,

diverts water from Milk River above this station. 
REGULATION. None. 
ACCURACY. Daily discharge was not computed because of insufficient discharge

measurements. The station was moved to Havre in 1898.
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Discharge measurements of Milk River at Chinook, Mont., 1897.

Date.

July 3

Made by 

.....do....................................................................
C. C. Babb ...............................................................

Gage 
height.

Feet.

2.30
.72

Dis 
charge.

Sec.-ft. 
110
460
34

Daily gage Jieight, in feet, of Milk River at Chinook, Mont., 1897.

Day.

1. .......... 
2...........
3........... 
4...........
5........... 
6...........
7........... 
8...........
9........... 

10........... 
11...........
12...........
10

14...........
15...........
16...........

May.

......

......

June.

1.15 
1.10
1.30 
1.30
1.20 
1.10
1.00 
.90
.90 
.80 
.80

1.00
.90
.80 
.80

1.40

July.

2.80 
2.60
2.20 
2.00
2.30 
2.40
2.50 
2.60
3.30 
3.10 
3.00
2.80
2.60
2.20 
2.00
1.80

Aug.

0.50 
.50
.40 
.50
.60 
.70
.60 
.60
.50 
.40 
.40
.30
.20
.40 
.30
.30

Sept.

0.10 
.10
.10 
.10
.10 
.10
.10 
.10
.10 
.10 
.10
.10
.10
.10 
.10
.20

Oct.

0.40 
.40
.40 
.30
.20 
.10
.40 
.50
.60 
.40 
.50
.40

40
.40 
.60
.40

Day.

17........... 
18...........
19........... 
20...........
21........... 
22...........
23........... 
24...........
25........... 
26........... 
27. ..........
28...........
9Q

30........... 
31...........

May.

......

......

1.40 
1.60 
1.50
1.50

1.40 
1.20

June.

8.95

8.00 
7.00
6.40 
5.30
5.00 
4.00
3.40
?.oo
3.40
3.00
3.20

July.

1.90 
1.80
1.60 
1.40
1.00 
.90

1.00 
1.10
1.00 
.90 
.80
.70
.80
.60 
.60

Aug.

0.30 
.30
.30 
.30
.20 
.20
.20 
.10
.10 
.10 
.05
.10
.10
.10 
.10

Sept.

0.40 
.60
.60 
.70
.70 
.60
.50 
.40
.30 
.20 
.20
.30
.20
.20

Oct.

0.50 
.30
.40 
.40
.40 
.30
.30

......

NOTE. Station was moved to Havre, Mont., in 1898.

MILK RIVER AT MALTA, MONT.

LOCATION. In NW. J sec. 17, T. 30 N, E. 30 E., at old highway bridge at Malta, 
in Phillips County.

DRAINAGE AREA. Not measured.
KECORDS AVAILABLE. July 31, 1902,-to December 31, 1917.
GAGE. Chain fastened to guard rail on downstream side of bridge; read by employees 

of the United States Reclamation Service. The gage has been moved several 
times to different points on bridge, but datum was not changed.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed of stream composed of gravel; permanent except for 

slight shifts at low stages. Partial control at gage at low water, but the principal 
control is formed by a bar or ridge that produces a riffle half a mile below the gage.

EXTREMES OF DISCHARGE. Maximum stage recorded, 19.75 feet April 10, 1917 
(discharge, 11,200 second-feet); minimum stage recorded, channel reported dry 
August 13 to November 10, 1904; April 24 to May 8, and August 30 to end of 
year, 1905; April 10, 27-29, May 1, 4-23, 1906; July 16 to December 8, 1910. (See 
hydrographs, Pis. XVI-XVII.)

ICE. Stage-discharge relation is affected by ice during winter months. Generally 
the flow is low from December to the spring break-up, which comes in March 
or April. Warm periods during the winter may cause sudden rises. When this 
happens, the open channel rating curve can be applied except when there are 
ice jams below.

DIVERSIONS. Entire run-off from drainage basin above does not pass the station, 
for a large number of irrigation canals divert water from Milk River and its tribu 
taries between Havre and Malta. The United States Reclamation Service has 
constructed a diversion dam (PI. XV) at Dodson, about 17 miles above the 
station. The Dodson South canal, heading at this point, has a capacity of 900 
second-feet, and the Dodson North canal a capacity of 200 second-feet.



PLATE XV.

A. DODSON DAM ON MILK RIVER NEAR DODSON, MONT., BETWEEN HAVRE AND 
MALTA. BEFORE INSTALLATION OF MOVABLE CREST GATES.

B. DODSON DAM ON MILK RIVER NEAR DODSON, MONT., BETWEEN HAVRE AND 
MALTA. MOVABLE CREST GATES AND SERVICE BRIDGE IN PLACE.
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REGULATION. Part of flood flow is diverted into Nelson reservoir and held for use
in irrigation. 

ACCURACY. Stage-discharge relation permanent except for slight shifts of control
at low stages and during winter season. Gage read twice daily to hundredths.
Open-water records excellent; winter records considered fair.

Discharge measurements of Milt: River at Malta, Mont., 1902-1917.

Date.

1902. 
July 31
Aug. 21
Sept. 10

25
Oct. 6

11
17
t)A

31
Nov. 7

1903.
A r*r 9*.
May 12

14
14
94
OQ

9

x 22
23

July 8
1C

91

21
Aug. 12

12

Oct. 8

12
26

Don 7

10

1904
A -r\r ft

10
11
19

13
1 °.

15
18
18
1Q
in

20
20
91
99
9^

24
24
26
30 

May 5

17
25

June 4

6
7

* Q
1<?

15
July 5

9

Made by 

C.T.Prall.. ...........
.....do..................
.....do..................

John T. Whistler.......

J.S. Baker.............
C.C.Babb.............

.....do..................
C.T.Prall.............
.....do..................
O.M.Sprigg...........

S. B. Bobbins. . ........
.....do..................
A E PlaiCB
.....do.......... ........
.....do..................

P. A. Blair. ...........
A. E. Place............
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

... ..do.. ............... -

.....do..................

.....do..................

.....do... ...............

.....do..................

.....do.... ..............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W.M.Neptune........

.....do..................
W. B. Freeman and E.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.50
1.80
1.40
1.50
1.85
1.65
1.67
1.60
1.70
1.70

3.46
2.12
2 00

9 9°,

7.15
5.60
7.70
4.25
2 0rt

2.20
2.20
2.24
2.64
2 00

2.32
2.43
2.43
2.16
1.74
1.72
1 ";<;
1 VI

1.43
1 52

10.45
H oe

12.57

12.07
11.83
11.82
9.47
8.85
7 80
7.12
6.06
5.52
4.84
4 40
4 19
4.07
4.07
4.06
3.62
3 9Q

3.29
2.42
2 9(1

2.37

5 0C

5 f\Q

3.98
2.90
2.86
1.34
1.06

Dis 
charge.

Sec.-ft. 
525
259
166
165
271
198
174
171
257
91(1

1.073
396
497

464
3,729
2,777

1,753
618
399
501
357
479
266
271
4QQ

496
150

73
148
130
88
98

107

3,162
8,116
7,002

6,830
6,545
6,583
4,798
4,475
3,853
3,483
2,792
2,470
1,871

1 4^9

1,408
1,390
1,381
1,056 

942
850
49";
097
503

2 Q9d

1,382
601
588

44
19

Date.

1904. 
July 20

28

1905.
May 11

July 24
29

A 11 cr 9fi

26

1906. 
Apr. 17

5
11
11
ID

13
14
14
16
16

July 11
26

Oct. 30

1907.
Apr. 3

7
8

16
26

May 2
17
28

July 10
31

28
Oct. 21

1908.
Apr. 8

24

11
28

26
July 9
Ana 11
Sept. 29

1909.
Apr. 23 
May 4

11
19
on

June 4 
24
25

July 2
23

Aug. 23
Sept. 28
Oct. 2
Nov. 19

Made by 

.....do..................

H.M.Morse. ..........
C.T.Prall.............

.....do..................

.....do..... ..........,~

.....do..................

.....do..................

.....do..................
W. S. Hartman. .......
.....do..................
.....do..... .............

. ....do..... ..............
W. S. Hartman........
.....do..................
.....do..................
....do........ ..........

"....do..................

Follansbeeand Pierson.
-....do..................

-....do..................
-....do..................
-....do..................
-....do..................
.....do..................
-...-do..................
.....do..................
.....do..................
.....do..................
.....do........--..-.-..-
Follansbeeand Stewart

Stewart and Huck .....
A.F.Huch............
.....do..................

A.F.Huch............
.....do..................
.....do..................
.....do..................
.....do..................
. ....do......... ...... ---

Siewart and Lamb. .... 
W. A. Lamb...........
.....do..................
.....do..................
.....do......... ........ -
.....do.................. 
.....do..................
.....do..................
.....do..................
.....do...........-,.--..-
.....do.. ................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
0.90
.71

.73
1.25
.80

1.19
.72
.71

.80
6.49
6.82
4.53

17.65
17.56

16.21
14.82
14.03
9.28
7.90
2.53
1.41

1.68

10.86
19.11
18.85
11.26
9.99
4.38
4.17
4 90
4 09
3.35
2.20
1.54
1.35
1.71

2.61
1.75
1.49
1.40
2.20
5.05
3.72

  2.37
1.72
1.55

2.15
3.75
5.73
3.40
4.00
4.00 

12.35
9.95
4.20
2.70
1.70
1.40
1.45
1.30

Dis 
charge.

Sec.-ft. 
6.6

1

4.6
52
5.0

40
2.0
9 n

10
3,190
3,260
1,780

10,600
9,720
9 740
9,' 000
8 inn
7,980
4,920
3,970

416
78

US

3,000
10,200
10,600
5,870
5,050
1,530
1,490
2,000
1,420

813
283
82
68

100

408
165
 81.6
72.4

158
2,100
1,320

317
' 113-
- 117

  308 
1,100
2,380

880
1,220
1,250 
6,300
4,680
1,350

486
132
71
90
65
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Discharge measurements of Milk River at Malta, Mont., 1902-1917 Continued.

Date.

1910.

Apr. 27
May 12

17
21
24

Julv 8

1911.
Anr 14

29
May 18

  30
July 1

2
3

31
Oct. 10

1912. 
Apr. 2 

4 
6

18

May 20 
June 17 
July 28 
Aug. 30

1913.
Mar. 21
Apr. 24

22

July 15
28

Aug. 1

Made "by  

W. A. Lamb... ........
M. E. McChristie.......
.....do..................
.....do..................
.....do..................
.....do..................

. ....do............ ......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do.................. 
B. E. Jones............ 
.....do.................. 
.....do..................
R. R. Randell.......... 
.....do.................. 
. ....do.... ............. . 
.....do..................

.....do..................

.....do..................

.....do..................

.....do...... ............

.....do..................

.....do.. ................

.....do..................

Gage 
height.

Feet. 
3.65
1.32
1.10
1.22
1.23
1.18
.50

1 7ti

1.62
1.47

1.02
4.38
4.13
3.56
1.24

17.4 
15.88 
16.58 
10.09 
4.15
3-08 
2.89 
1.81 
1.91
1.88

3.30
5.05
3.65
3.78
2.37
2.23
1.34
1.11

Dis 
charge.

Sec.-ft. 
1,050

54
39
52
50
47

.9

155
115
67

208
17.9

1 con

1,380
972

34
tjiji

5,830 
7,020 
9,120 
5,040

726 
594 
168 
192 
172

266
2,050

07^

968
318
218

40
29

Date.

1913.

Nov. 13

1914.

18

1915.
A T\r ft

7

July 27
31

1916. 
Jan. 30
Feb. 25 
Mar. 17
Apr. 11 
May 2 

19 
29 

July 24
Aug. 17 

22 
Oct. 6 
Dec. 20

1917.
Apr. 2

7
8

20
21

May 19

15
Aug. 8

Made by  

.....do..................

B. E. Jones............
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..........-.-.----

.....do..................

.....do............--..--

.....do..................

.....do-...........---.--

A. H.Tuttle........... 
.... .do.... .....-..--.... 
.....do.................. 
.....do.................. 
.....do..................
.....do.................. 
.....do.................. 
.....do..................
W. A. Lamb.. .........

.....do..................

.....do..................

.....do..................

.....do..................
A. H.Tuttle...........
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
1.20
1.89

1.16
91

1.39

6.40
1.05
1.03
3.04
2.58
2.18
1.79

2.0
12.11 
16.21
3.28 
2.20 
1.14 
4.03 
3.22
2.91 
2.54 
1.84 
2.16

14.6
16.04
16.9

15.28

10.97

3.94
3.17
1.13

Dis 
charge.

Sec.-ft.

152

32
10
49

2,830
27.3
25.6

632
416
244
130

25
3,580 
6,140

805 
255 
56 

1,280 
740
568 
375 
139 
137

4,240
5,270
9,130
8,440
8,410
5, 630
3,150
1,180

713
53.6

NOTE. 1904: April 8, stage-discharge relation affected by ice gorge. July 28, discharge estimated.
1905: July 24, discharge estimated.
1907: April 3, stage-discharge relation affected by ice gorge. April 7, floating ice in stream.
1908: May 28. measurement not considered good.
1909: November 19, channel partly frozen.
1912: April 2, ice present. April 4, floating ice; stage-discharge relation probably not affected.
1913: March 21, ice present.
1915: November 20, ice along tanks, control open. ' t
1916: January 30. measurement made from ice cover at gage; channel free from slush and anchor ice; 

temperature 40° below zero; no water under gage; gage height estimated at 2.0feet. February 25 and March 
17. stage-discharge relation seriously affected by ice on control.

Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917.

Day.

1902. 
1. ..............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9.. ..............

10... ............

11...............
12...............
13...............
14...............
15...............

Aug.

446
485

407
368

368

368
368
329

305
290
290
290
290

Sept.

OM

919
919

212

919
919

1*ft
148

148

109
IftQ

109

Oct.

919

919
919
919

212
919

212
212
251

251

173

173

«

Nov.

173
173
173
173

173

919

Day

1902. 
!«..... ..........
17...............
18...............
19... ............
20...............

21...............
99

23...............
24...............
25...............

26...............
97

28...............
29
30...............
91

Aug.

212
212
251
251
212

232
9^1

212
251
251

251
251
212

212
919

Sept

109
109
109
109
109

109

109
109
109

127
127
109
109
127

Oct.

173
173
173
173
173

173
173
173
173
173

173
173
173
173
173
173

Nov.
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Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued,

Day.

1903. 
1.............................

3............................
't.................... ........

8... ........................ .
910............................

11............................
12............................
13 ............................
14.............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
25............................

26............................
27............................
28............................
29........................... .
30............................
31............................

1904. 
1. .......................... .
2............................
3............................
4............................

6............................
7............................
8............................
9........................... .
10............................

11............................
12............................
13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
s&;.. .........................
26.. ..........................
27............................
28...........................
29............................
30............................
31............................

Mar.

2,725
2,725

Apr.

3,355

2,970
2,375
2 *371:

3,320
2,410
2 480
2,305
2,305

2,200

1,465
1,255
1,080

920
CO A

830
860
950

1,010
1,080

1,080
1,045

QKA

1,185

7 fW2A

6 660
6,730
6,310

6,310
6,450
4,910
Q Q1A

2,675

J OQC

1,635
1 1^^

1 *37C

1,375

I Q7P;
1,375
1,375
1 1 OA

1 054*

May.

1.220
1 1 Eft

1,115
1,010

890

770
655
545
490
435

435
*3QA

OCA

*3QA

380
*3QA

380
JQA

655
1 Q«A

3 ; 770
3,850

3,890
3,570

2,480
2 Q4.O

1,118
1,118
1,054

926

864
ftflfi

7KA

750
696

696
fAA

592

496

448

358
358
358

AfV)

179

380
336

9QJ.
914.

214
254
294
294

June.

2 QAA

4,170
2 QAA

2,200
1 QQft

1 QQft
1 990
1,955

1,395

1,255
1,115

980
920
800

628
600
C AZ

AQK

OQA

OOC

325

97 c

325
QOC

254
9Q4-
OCJ.

254
1 7QC

2,190
1,605
1 QJC

1,022
QQJ

670
670
670
618

568
424
OCA

336
OQJ

OQJ

OC.4

214
174
13&

ift*>
in*>

76
KQ

45

July.

325

380
380
380
OCA
325
408
408
435

600

710
628
600

628
600
600
545
JCO

435
380
325
325
275

228
185

150

45
45

45

45
04.

24
19
19

19
15
151 1;
15

15
8
8

8

6
4
4
4

4

1
1
1
1

Aug.

185

275
325

545
655
655
600

600

435
QQA

380

325
225

275
97c

275

275
275
228

228
380
770
710
655
770

r
1

1
1

1

1
1

1
1

Sept.

770
655
600
490
435

380
380
380
325
275

275
275
228
228

' 185

185
185
185
228
275

228
228
228
206
206

206
185
185
185
185

Oct.

150
156
150
150
150

150
150
150
167
167

150

167
167
185

228
228
228
228

228
228
206
206

206
150
150
150
150

*

Nov.

150
185
185
185
150

150
150
150
120
150

150

120

120

110
110
110
110
110

110
110
99
90
90

90
90
86
94
94

45
45
45
34
24

15
15
15
15
15

1 ^

15
1 ^

15
15

15
15
15
15
15

Dec.

86
86
86
86
86

(M
94
94
94

104

15
15
1 ^

15
1 ^

15
15
15
15
1 f\

15
15
15
15
15

15
1 K

15
15
15

15
15
15
15
15

15
15
15
15
15
24



216 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 

Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued.

Day.

1905. 
1.. ..................................
2..............:.....................
4....................................
5....................................

6....................................
7....................................
8....................................
9

10....................................
11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17.....................................
18....................................
19....................................
20....................................

91
22....................................
00

24....................................
OK

26....................................
27....................................
28....................................
29....................................
in
11

1906. 
1....................................
2.........................*......,....
3....................................
4....................................
5....................................

6....................................

8....................................
9....................................
10....................................

H. ...................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
94

25....................................

9fi
97
28....................................
29....................................
30....................................
31....................................

Mar.

336
336
424
424
520

618
J.79
qofl
9CU
J7O

254
294
OK-i

254
f)ZA

217
91 7
<)ZA

9Q4.
1 ftQ

1 QQ
1 S3
1 fi°.

151
151

74
74
56
56
29

Apr.

29
on

29

9Q

9Q

19
12
12

6

6
1
i
i
i
i
i
i
i
i
i
i
i
0
0

0
0
0
0
0

19
19

28
39
39
39
39

28
19
19
12

6

6
6
6

1

0
0
0
1

May.

0
0
0
0
0

0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
6
6

6
1 9
1Q

19
10
10

0
ii
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
6

87
691'
691

463
1.200
1,330

June.

1Q

6

19

12
19
19
1O
90,

OQ

29
29
1Q
in

19
19
19
19
19

in

19
in

19
19

6
19
Kf\

56

1,800
2,800
3,310
1,800
1,330

1,330
1,330

10,400
10,900
10,700

9,840
10,400
10, 300
8,700
6,890

4,450

2.000
1,700
1,400

1,200
1,100
1,100
1,230
1,430

1,730
1,600
4,610
3,840
2,740

July.

00 a

85
24
16
16

16
9
9

24
136

85
35

136
OK

35

24
24
24
24
24

16
16
16
9
9

9
24
24
48
35

750

2,000
1,600
1,260
1,000

875

751
691
631
517
463

412
364
210
280
180

153
107
107
107

87

87
87
69
53
39

39
39
39
39
39
39

Aug.

696
593
358
236
93fi

167
109

65
85
85

85
48
48
35 ,
35

35
24
24
24

4

4
4
4
.5
.5

.5

.5

.5

.5
0
0

39
39
39
39
39

39
28
28
28
19

19
19
19
19
19

19
19
12
12
12

12
19
19
19
19

19
19
19
19
19
19

Sept.

19
28
28
28
28

28
28
28
28
28

28
28
28
39
39

412
320
210

87
69

53
39
39
39
39

39
39
28
28
28

Oct.

28
28
28
28
28

28
19
19
19
19

19
19
19
28
28

28
28
28
39
39

39
39
39
19
19

19
19
24
28

129
87

Nov.

69
69
69

, 69
69

69
69
69
69
69

69
69
78
87
87

87
87
87
87
87

69
69
69
69
69

69
69
69
69
69
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Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued.

Day.

  1907. 
1...........................................
2... ....................................... .
3...........................................
4...........................................
5...........................................

6...........................................
7...........................................
8.......... ................................ .
9...........................................

10.... ...................................... .

11...........................................
12...........................................
13...........................................
14...........................................
15...........................................

16...........................................
17...........................................
18...........................................
19...........................................
20...........................................

21...........................................
22...........................................
23...........................................
24......................... .................  
25...........................................

26...........................................
27...........................................
28...........................................
29......................... ................
30...........................................
31.. .........................................

1908. 
1...........................................
2...........................................
3...........................................
4...........................................
5...........................................

6...........................................
7......................... . ......... ....
8...........................................
9...........................................

10...........................................

11...........................................
12...........................................
13...........................................
14......................... ................
15...........................................

16...........................................
17...........................................
18......................... ...... .... ....
19...........................................
20...........................................

21...........................................
22...........................................
23...........................................
24...........................................
25...........................................

26...........................................
27...........................................
28...........................................
29...........................................
30...........................................
31......................:....................

Apr.

3,000
3,000
3 AAA

10,100

11,000
10,900

10,700
11,200

11,100
10 500

7,670
6,070

5 or A

5,920
5,060
4 460

3,520
4 OAA

4,870
5,640

5,200
4,740
3,590

1 QQft

350
OCA

Q7C

400
400

400
425
445

tKOA

7«o
fV7O

525
460

405
qfic

260
oqo

onn

375

226
175
140

142
119
100
110
100

May.

1,620
1,560
1 400
1,180

Qfid

819
995

1,260
1 250
1,220

1,200
1 150
1,180
1 9Qn

1,370

1,450
1 370
1*280
1 9*y>

1,230

1 9t;n

2 1 an

2 1 on

2 1 fin
1 QQ.n
1,640,
1 440
1^250

QQ

93
QA

QA

07

84
82
7Q

74
67
CK

55
55
w
49

42
on

36
34

74

235

355

253
196
272
202
382
410

June.

QQC

1,030
QQK

(VIE

Qflfi

856
806
774
743
680

712
680
743
QQQ

QCQ

1,170
1,500

1,170
964

no o

806
838

2 0 on
3,880

5,830
4,490
S Qfift.

3 300,

2,870

450
KflQ

589
740

995
1,400
1,660
2,820
4,000

5 900
4,070

3 100
2 QCA

2 600
2,410

2,030
1,560
1,440
1,250
1,120

1,120
1,090

990
930
836

July.

2,320
1,970
1 800
1 660
ij 440

1,260
1,180
1,110
1,010

Q1Q

QAA

7Q9

710
7flA

819
900
774
730
cnq

618

531
4O9

450

401
370
OCM

OAJ

254

onn

7Ci

eqi

477
430
348
OAK

OAA

OAn
244
01 0

1 QQ

188

1Q9

182
165
165
160

165

218
202
188

196
212
210
202
196
196

Aug.

172
187
1 7Q

145

126

140
121
117

110

100
96
on

QO

7Q

74
70
91

96
QA

74
70
67

67
65
61
61
74

165
 IQJ:

80
119

1 9*}

113

110
1 ID

110
110
110

106
95
82
80
85

100
104
133
140
145

126
133
133
121
126
128

Sept.

DO,!

158
121

Q1
Q9

79
70
67
64
61

70
79
Q1

100
1 91

126
140
145
133
141

172
170
167
145

150

209
218

1 ^n
140
130

1 97
1OA

130
1 97

125

104
94
94
98

94
94
98
Q4

104

100
104
114
124
137

149
130
130
124
119

Oct.

O1 Q

ono
1 Q7

1 *tf\

145
140
 iqq

1QQ

 fOA

126

121

121
117

121
119
117
114

110

117
119
101

114
104

114
194

151

186

200

218
218

218

226

249

266
249
232
239
232

218
209
200
193
186
193

Nov.

126

140
142
145

145
1 37

110
I AC

1 Aft

no

Qfi

Qfi
Qfi

Qi

00

QO

QO
QO
QO

80

7Q
7O
7O

76
74

OAA

01 c
OQO

249
266

97 ft
01 A
01 K
01 0

qi A

Ortfl

300
QAA

300
Ortfl

OAA

290
oon
282

275
275
315
345
380

392
470
315
193
186
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Daily discharge, in second-feet, of Milk River atMalta, Mont., 1902-1917 Continued.

Day.

1909. 
1.. ..................................
2. ...... ........................... ..
3. .............................. .....
4...-.-...........--....--...--....-.
5.....-.-.........-...--.---.--....-.

*

6.. ............................. .....
7....................................
8.........-.....----..--.-...........
9

10....................................

U. ...................................

W. ...... .............................
11....................................
15....................................

16....................................
17....................................
18....................................
ia. ...................................
20....................................

21...................................
22....................................
23..-....-..-.-..----.--..............
25.--...--.---...-------..............
25.....-.------...----................

26....................................
27....................................
28...................................
29....................................
30....................................
31...................................

1910. 
1. ...................................
2........................... .....
3...................................
4............................ . ..
5...................................

6....................................
7..................................
8. ...................................
9....................................
10....................................

11....................................
12. ................................ ...
IS....................................
14.....................................
15.............................. ...

16.......................... .
17....................................
18....................... .....
19....................................
20. ...................................

21....................................
22....................................
23....................................
24. ...................................
25....................................

26............................. ......
27....................................
28.............................. ....
29....................................
30....................................
31....................................

Apr.

962
846

962

962
1,200
1,080

622

con

570
472
472

Onl

382
QQO

340
264

9 17

OQO

OQO

OQO

320
404

570
472
472
qoo

231

382
3<0
200

126
OQ

106

1f>A

88
72
58

34
34
58
58
58

58
65
65
52
40

May.

404
962

1,050
875

545
1,020
2 860

2 AKf\

1,590
1,240

QQ1

Q7C

QOO

QQQ

07 c

1,300

1,820
1 740
1 590
l'980
2 *>Q/\

4^650
4 860
3 ? 980
2 920
2^240

40
29
40
40
40

40
40
40
40
40

40
40
40
40
40

65
40
40
*o

65
52
40
52
52

52
65
65
80
80

116

June.

1,960
1,660
1 440
1,240
1,050

760

C4K

596
CQfi

649
S17

817
760

1,140
QQ1

875

1,240

3 Oftrt

4,770
6,820

3 ion
2 A Krt

2 *>ort

1 960
1 SOA

116
an
80
80

65
65
40

.9<J
29

14
14

8
8

4

1
1
1
1
1

1
1
1
1
1

July.

1,370
1,370

1,170

1,050
QOO

1,520
2,040
1,890

1,370

f OArt

1,050
07 c

Q.17

760
704
596
CQC

545
CQfi

CJC

404

361
qort

320
qon

320
QOO

i
. i

i
i
i

2 C

1
1
.5

Aug.

991
760
649

1,050
991

760
649
545
449
404

361
qfti

247
215
215
91 ^

215

1 Rfi

107

1 ^7

116

116
97
97
97
on

80

Sept.

80
186

80

TC

70
65
72
65

65
65
65
65
CO

65'65

80
80
ort

80
Qrt
QA

Ort

ftfi

80
Qf\

Qf\

65

Oct.

80
65
80
80
80

Qrt

65
65
65
65

65
65
65
65
65

65
65
65
CO

116

116
Q7

97
97
Q7

97
97
97

116
116
116

Nov.

116
116
116
116
116

116
116
116
116
116

116

Qrt

on

65

65
65
65

65

65
65
65
65
t\tz

80
Ort

so
so
80

Dec.

""

--.«...

1

1
1
1
1

1
1
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Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued.

Day.

1911. 
1....................................
1. ...................................
3. ...................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
18....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21 ....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29. ................. ......... . ...
30....................................
31....................................

1912. 
1. ............................ .....
2....................................
3....................................
4
5....................................

^. ...................................
7. ............................ ......
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24...... .. ........ . ........ ......
25............................ .......

26.....................................
27....................................
28....................................
29. .................................. . ;
30....................................
31....................................

Mar.

3*

758

630
426
758
692
274

Apr.

309
346
274
241
210

181
167
154
129
129

129
129
154
129
117

117
117
86
86
95

68
42
39
35
31

54
68
86

102
102

5,500
5,830
6,000
7,020

9,120
9,120
9,120
9,060
9,060

9,120
9,120

9,320
7 890

6,180
5,700

4, 820
3 680

2,860
2,180

1,540

1,410
1,340

1,280

May.

44
327
327

309

257
210
181
149
129

112
94
76
76
76

71
60
89
102
154

141
790
895
eeo
520

472
1,210
1,2£0
1,280
825
630

1,340
1,280
1,070
1,140
1,280

1. 540
3,060
2,100
1,820
1,540

1,340
1.140
1,140
1,210

1,000
565
540
840
695

780
810
810
870
935

935
870
935

1.620
1,960
2.040

June.

472
405
385
327
309

274
274

241
210

195
195

167
141

110
76
44
36
29

26
22
15

68

54
42
31
18

725

1,620
1,480
1,340
1,410
1,070

1.070
870
750
668
780

668
590
450
472

518
668
750
935
840

640
590
495

385

405
385
308
290
238

July.

1,540
1,210

825
6CO
930

895
572
con

520
472

365
225
167
89
54

47
44
36
39
42

36
36
31
42
47

31
26

225
76
47
42

255
238
220
780
450

365
565
450
450
405

325
220

135
135

160
190
190
190

160
175
ISO
190175'

190
190
160
160
148
135

Aug.

36
29
26
24
22

22
20
141
16
18

16
20
26
31
31

117
195
216
195
167

181
141
106
102
95

102
210

,159
76
54

  51

148
190
148
148
135

148
160
148
148
148

148
160
148
148
148

148
148
162
175
308

356
405
365
325
308

290
290
290
210
190
256

Sept.

36
31
31
42
68

2,100
3,320
5,250
6, 540
6,860

5,980
4,160
2,780
1,960
1,620

1,540
1,280
1,100

860
692

630
572
545
472
495

520
692
692
630
545

255
195
135
135
135

 155
175
155
135
148

160
148
135
135
135

110
116
122
116
110

122
135
135

  135

135
142
148
IRQ
190

Oct.

472
448
448
426
426

448
520

572
630

520
448
448
426
426

385
385
346
365
309

309
309
309
291
282

274
291
300
309
283
257

190
190
205
220
212

205
198
190
205
220

212
205
205
205

190
190
190
205
220

220
220

190
214

238
246
255
238
220
220

Nov.

199
141
161
181
241

164
86

220
212
205
212

205
190
205
220
220

220
238
255
230
205

198
ion
198
205
91 9

220
220
220
220
220

205
190
1fi9

135
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Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued.

Day.

1913. 
1. ...........................
2. ...........................
3............................
4............................
5. ...........................

6............................
7. ...........................
^. ...........................
9............................

10. ...........................

11............................
12............................
13............................
14............................
15. ...........................

16............................
17............................
18............................
19............................
20............................

21 ............................
22............................
23............................
24 ............................
25............................

26............................
27. ....................... ...- 
28............................
29............................
30............................
31............................

)*** - 1914. 
1............................
2. ...........................
3............................
4............................
5............................

6............................
7............................
8............................
9............................

10............................

11............................
12............................
13............................
14............................
15............................

16............................
17............................
18............................
19............................
20............................

21............................
22............................
23............................
24............................
25............................

26............................
27............................
no

9Q

30............................
31............................

Mar.

847
QCQ

574

630
K74

382

382

Apr.

2.650
2,520

2,580
2 acn

2.780
2 4KA

2.450
2,380

S oon

4.100
4, 040
3,560

3,500
2,450

1 QAfl

1 Qon

1 900
l'680
l|410
1.280
1,140

360
. 360

QQO

QQO

688

RQQ

814
AQQ

630
574

601
AQQ

688
630
547

426

76
AQp.

688

448
382
281

OfiO

1 f^S

47

May.

988
1.060

1,060
988

988
916
781
718

968

OQ

43
°.ft
OQ

2 T

91

21
91

91

91

17
16
16
14

1Q

16
14
16
14

10

19

13

14
1°,
1 9

14
13
12

June.

' 426

404
382
360
360
01 Q

319
01 Q

319
319
319

319
318
Qfifl

263
382
382

382

382
382
01 Q

319
448

11
19

13
1^
14

1 Q

18
1 ^

16
14

16
18

180

140
76
46
07

04

°»9

32
^1
33%*\

53
125
166
448
360

July.

382
601
601
688
AA1

601
701

916
781
COO

319
9fiQ

263

109
109
109
109
76

76
76

51
51

51
31
31
31
31
17

9S1

211
155
1 °.9

125

116
78
42
90

35

28
33
90

28

27
25

91

24

22
22

22
21

21
21
21

21
21

. Aug.

17
8
8
8
17

17
17
31
31
01

31
^i
31
17
17

17
17
8
8

31

17
17
84
152
152

152
152
112
112
76
76

21
22
21
10
18

17
16

15
14

13
11
12
14
19

11
11
16
29

26
22
16
16
12

12.
14
13
14
14
14

Sept.

76
76
76
64
51

51
40
31
31
31

31
31
31
31
^1

^1
31
31
31
51

31
36
31
^1
31

41
41
41
41
41

 to

12
12
14
12

11
10
9
9
9

8
8

21

16

16
12
12
11
11

12
11
11
11
11

12
12
13
15
16

Oct.

31
31
31
31
31

41
41
41
41
41

41
41
53
53
60

76
105
85
85
85

, 85
85
85
105
105

105
105
197

152
211
360

17.0
17.6
18.2
18.8
17.6

17.0
17.6
17.6
16.0
16.5

28
750
847
601
472

403
315
277
228
196

172
147
150
140
140

202
245
270
263
238
214

Nov.

281
152
152
127

127

152
152

152
152
152
152

' 152

152
152
152
152
152

152
152
152
127
127

127
105
105
85
85

91 1

186
199
155

. 132

120
150
i °.n
107
109

89
89
95
82
54

60
52
169
155
132

150
225
140
99
80

73
71
71
71
83

Dec.

85

68

68

80
71
70
67

64
64
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Daily discharge, in second-feet^ of MilkRiver at Malta, Mont., 1902-1917 Continued.

Day.

1915. 
1. ....................
2.....................
3.....................
4.....................
5.....................

6.....................
7.....................
8.....................
9.....................
10.....................

11.....................
12.....................
13.....................
14.....................
15.....................

16.....................
17.....................
18.....................
19.....................
20.....................

21.....................
22.....................
23.....................
24.....................
25.....................

26.....................
27.....................
28.....................
29.....................
30.....................
31.....................

1916. 
1.. ...................
2.....................
3.....................
4.....................
5.....................

6.....................
7.....................
8.....................
9.....................
10.....................

11.....................
12.....................
13.....................
14.....................
15.....................

16.....................
17.....................
18.....................
19.....................
20.....................

21.....................
99

23.....................
24.....................
25.....................

26.....................
27.....................
28.....................
on

30.....................
31.....................

Feb.

254
254

1,960
2,750

3,450
3,530
3,450

3,580

3,530
3,400
3,300
2,680

Mar.

385

3,980

3,740

4,410

4,100

3,140

3,060
2,650

2,180
1,820
1,480
1,340
1, 280

4,200
5,000
5,250

6,000

5,900
6 4.cn

6,400

4,500

4,040
5,220
5,830

5 QJ.fl

3,380
4,040
4,650
5,220

Apr.

3,840
3.440
4,890
5,610
5,860

4,830
3,680

2,720
2,450

1,760
1,340
1,000

725
660

346
98
60
43
49

46
51
69
58
64

58
55
46
46
40

4,350
3,380
2,580
2,040

1,340

1, 070
825
825

758
692

600
572

572
600
572
572
520

495
495
448
346
220

83
56
45
45
56

May.

36
36
43
36
36

31
31
90

27
31

23
00

25
34
36

31
31
27
90

36

25
29
01

46
108

187
187
159
130
141
118

159
' 177
177
177

164
155
155
111
114

106
106
79
72
CO

52
CO
52~

56
56

52
48
48
48
57

91
164

1,480
1,900
2,040

June.

93
89
85
85

108

118
216
426
472
790

1,280
1,280
1,140
860
630

572
472
520
572
545

472
426

600
600

472

472

448

1,900
2,100
2,320
2,320
2,180

2,100
1,900
1,760
1,620
1,280

1,340
1,340
1,340
1,410
1,480

1,540
1,680
1,680

1,480

1,280
1,070
1,210
1,140

1,480
1,410
1,900
4,290

July.

385
495
630
572
495

385
385
346
365

385
495
479

426
448

572

1,480
1,210

1,140

630
472

346

346
274.
274

4,290

4,040
4,890

5,400
5,220
4,890
4,230
3,260

2,780

2 79fl

2,240
i son

1,760
1,680

1,620
1,340

1,480
1,410

860
825

692
630
600
660

1,140
1,140

Aug.

247
346
426
426
448

385
385
365
302
257

204

159
134
123

725
1,280
309
204
189

167
210
274
385
600

520
405
338
302
298
247

895
825
758
692
630

520
472
448
426
385

346
385
630
660
572

520
520
495
472
426

365
346
220
96
74

74
101
145
190
220
205

Sept.

216
204
175
159
167

134
130
iifl
141
189

187

385

327

281
281
274
257
274

281
281
274
267
274

247
241
235
216
225

205
i on
164
164

137
133
159

346

545
660
520
426

346
308
272
254
220

220
220
205
190
177

164
164
164
143
143

Oct.

91 n
1Q^

195
195
195

195

225

241
2 V7

257
9Q1

291

291

307
291
901

274
274

274
- 257
257
257
257
9J.1

159
167
180
180
167

150
155

" 174
254
327

365
426
545
600

426
385
385
365
365

346
365

  365
365
365

365
346
327
327
327
327

NOT.

225
91 fl

210
210
195

1Q^

195
1 Q^

195

184

too

1 °.9
1 °.9

132
144

-I A A

132
132
 joo

120

120
120
120
120
120

097
327
327
097

327
308
290
290
290

237
220
99fl

220
99fl

205
180
167
167
167

180

180
190
190

190
180
180
180
180

Dec.

106
110

127
120

1 9fl

120
ion

120
120

120
1 9A

120
19fl

120
120
120

180
180
180
180
180

177
174
171
168
165

162
159
i ̂ ft
153 ten

147
144
141
139
137

*
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Daily discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917 Continued.

Day.

1917. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8... .................................
9....................................
10....................................

11....................................
12....................................
13....................................
14.....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................

Mar.

1,000
2,800

Apr.

4,100
4,300
4,200
4,500
5,700

10,100
9,580
8,470
8,280
8,020

7,890
8,020
8,150
8,280
8,340

8,540
8,670
8,800
8,860
8,410

6,060
4,710
3,560
3,440
3,800

4,290
4,530

3,860

May.

2,650
2,520
2,320
2,100
1,820

1,680
1,680
1,960
1,680
1,760

2,180
2,520
3,060.
3,500
3,740

3,920
3,800
3,260
2,990
2,780

2,650
2,380
1,960
1,820
1,680

1,540
1,410
1,410
1,410
1,280
1,280

June.

1,280
1,280
1,280
1,280
1,410

1,410
1,410
1,410

725
495

860
790
790
725
725

758
895

1,280
1,210
1,000

965
545
545
426
327

112
112
112
112
104

July.

104
104
104
97
97

104
104
104
68
68

68
64
59
55
59

55
55
55
55
59

68
64
64
64
64

59
64
59
59
59
55

Aug.

55
55
55
55
51

48
51
55
59
64

68
78
79
97

104

164
141

97
79
78

68
64
59
59
64

68
68
64
64
68
64

Sept.

64
64
64
64
64

64
64
64
64
68

73
73
78
78
90

90
90
90
90
97

104
90
84
78
73

68
64
90

177
220

Oct.

164
131
112
164
237

237
237
254
220
205

190
177
177
177
164

152
141
141
152
141

152
190
725
545
237

177
177
152
152
152
141

Nov.

152
141
141
141
164

177
205
205
205
220

237
237
237
254
254

254
254
205
205
205

220
237
272
254
237

205
190
177
177
190

NOTE. 1903: Dec. 11-31, records omitted from compilation because open-channel rating curve was used 
to determine discharge, although stage-discharge relation was affected by ice; records Nov. 16-22 revised 
for same reason.

1904: Apr. 1-10, records omitted from compilation because based on open-channel rating curve, though 
stage-discharge relation was affected by ice. Aug. 13 to Nov. 10, no flow.

1905: No flow Aug. 30 to Dec. 31.
1906: No flow Jan. 1 to Apr. 8. Eiyer frozen over Nov. 29 to Dec. 31.
1907: Apr. 1-4, stage-discharge relation affected by ice gorge; discharge estimated.
1908: Apr. 1-7, discharge estimated.
1909: Nov. 28-30, stage-discharge relation affected by ice; discharge estimated.
1910: No flow July 16 to Dee. 8.
1911: Mar. 1-24, discharge estimated at 165 second-feet. Nov. 8-30, discharge estimated at 85 second-feet.
1912: Apr. 1-4, stage-discharge relation affected by ice; discharge estimated.
1913: Discharge estimated as follows: May 10-21, 1,260 second-feet; May 23-31, 975 second-feet: June 1-3, 

550 second-feet. Gage heights June 10 to Sept. 21 read on chain gage at new highway bridge about 300 yards 
above station; gage heights at station were obtained from a curve showing the relation between the two

1914: Mar. 5-22, stage-discharge relation affected by ice; considerable runoff, but quantity could not be 
accurately estimated. Mar. 23-31, stage-discharge relation possibly affected by ice, but open-channel 
rating curve assumed applicable.

1915: Apr. 1, ice jam below gage.
1916: Feb. 20 to Mar. 22 and Dec. 6-20, stage-discharge relation affected by ice.
1917: Mar. 30 to Apr. 5, stage-discharge relation affected by ice; discharge estimated.
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Monthly discharge of Milk River at Malta, Mont:, 1902-1917.

Month.

1902.

The period. ........................................

1903.

July......................................................

1904. 
April 11-30. ..............................................
Hay........... ...........................................

July..... .................................................

1905. 
March ....................................................
April.....................................................
May......................................................

July......................................................

1906. 
A pril .....................................................
Hay......................................................

July.. ....................................................

October. . ........................................... ...

The period. ........................................

1907. 
April. ............;................................ .
May.....................................................
June. ..........................................
July.................................................. .
August....................................... .

October. ...................................

The period. ........................................

1908. 
April......................................... . .
May................................................ ...

July...............................................
August.............................................. ...

October. .................................................
November. ..............................................

The period.........................................

Discharge in second-feet.

Maximum.

485 
251 
251

3.355 
3,890 
4,170 

710 
770 
770 
228 
228

1,118 
2,190 

45 
1 
0 
0 

45 
24

618 
29 
19 

217 
 750 
696

39 
1.330 

10,900 
2,000 

39 
412 
129 
87

11,200 
2,160 
5,830 
2.320 

401 
334 
218 
145

762 
410 

6,410 
899 
165 
150 
266 
470

Minimum.

212 
109 
173

830 
380 
275 
150 
185 
185 
150 
86

214 
45 

1 
0 
0 
0 
0 

15

29 
0 
0 

  6 
9

0 
0 

1,100 
39 
12 
19 
19 
69

1.990 
819 
680 
254 
61 
61 

110 
74

100 
34 

401 
160 
80 
94 

104 
186

Mean.

294 
143 
189 
178

1,769 
1,350 
1,136 

408 
417 
299 
180 
124 
91

3,574 
565 
552 

17 
1 
0 
0 

14 
15

" 258 
8 

3.9 
27 
65 
97

10.9 
159 

4,150 
399 
22.8 
63.4 
31.6 
73.5

6,430 
1,390 
1,600 

833 
113 
132 
133 
102

354 
134 

2,220 
310 
115 
118 
194 
292

Run-off (in 
acre-feet).

18,056 
8,509 

11,620 
2,822

41,007

105,263 
83,008 
67,597 
25,087 
25, 640 
17, 792 
11,068 
7,379 
1,805

344,639

141, 779 
34,740 
32,846 
1,045 

61 
0 
0 

833 
922

212, 226

15,860 
476 
240 

1,607 
2,828 
5,964

26,975

649 
9,780 

247,000 
24,600 
1,400 
3,770 
1.940 
4,370

293,000

383,000 
85,500 
95,200 
54,300 
6,950 
7,860 
8,180 
6,070

647,000

21,100 
8,240 

132,000 
19,100 
7,070 
7,020 

11,900 
17,400

224,000
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Monthly discharge of Milk River at Malta, Mont., 1902-1917 Continued.

Month.

1909.

July......................................................

  The period. ........................................

1910. 
April.....................................................

July......................................................

The period. ........................................

1911.

April.....................................................

July......................................................

The period. ........................................

1912.

July......................................................

1913. 
April 6-30. ...............................................

July.....................................................
August..................................................
September. ..............................................

November. ..............................................

The period .........................................

1914. 
March 23-3 1 ..............................................

July.....................................................

December 1-7 ............................................

The period .........................................

Discharge In second-feet.

Maximum.

1,200 
4,860 
6,980 
2,040 
1.050 

186 
116 
116

570 
116 
116 

2.5

758 
346 

1,280 
725 

1,540 
216 

6,860 
630 
199

9,320 
3.060 
1,620 

780. 
405 
255 
255 
255

4,100

916 
152 

76 
360 
281

988 
814 
43 

506 
281 
29 
21 

847 
225 
80

Minimum.

247 
404 
545 
320 

80 
52 
52 
65

34 
29 

1 
0

"

129 
ol 
44 
15 
26 
16 
31 

257

1,280 
540 
238 
135 
135 
110 
190 
135

1,140

17 
8 

31 
31 
85

382 
36 
10 
11 
21 
11 

8 
16 
52 
64

Mean.

547 
1,830 
1,940 

913 
363 

79.9 
82.5 
88.9

166 
50.2 
24.8 

.52 
0 
0 
0 
0

246 
131 
384 
183 
319 
85.3 

1,730 
392 
104

5,540 
1,230 

719 
257 
211 
145 
210 
206

2,560 
1,080 

377 
282 
48.2 
40.7 
82.9 

144

583 
447 
18.1 
95.2 
55.1 
15.9 
12.2 

209 
118 
70.3

Run-ofl 
(in acre- 

feet).

32,500 
113,000 
115,000 
56,100 
22,300 
4,750 
5,070 
5,290

354,000

9,880 
3,090 
1,480 

32 
0 
0 
0 
0

14,500

15,100 
7,800 

23,600 
10,900 
19,600 
5,240 

103,000 
24,100 
6,190

216,000

330,000 
75,600 
42,800 
15,800 
13,000 
8,630 

12,900 
12,300

511,000

127,000 
66,400 
22,400 
17,300 
2,960 
2,420 
5,100 
8,570

252,000

10,400 
26,600 

1,110 
5,660 
3,390 

978 
726 

12,900 
7,020 

976

69,800
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Monthly discharge of Milk River at Malta, Mont., 1902-1917 Continued.

Month,

1915. 
March 22-31..............................................

May .
June. .....................................................
July

September. ..............................................

November.. ..................... ...............
December 1-18. ..........................................

The period ........................................
1916. 

February 17-29
March ...................................................

May
June .....................................................
July
August ..................................................
September. ..............................................

November. ..............................................
December 1-20...........................................

1917.

May
June....................................................
July.....................................................

September ...............................................
October. .................................................
November ...............................................

The period. . .......................................

Discharge in second-feet.

Maximum.

4,410 
5,860 

187 
1,280 
1,480 
1,280 

385 
307 
225 
127

3,580 
6,450 
4.350 
2,040 
4,290 
5,400 

895 
660 
600 
327 
180

10,100 
3,920 
1,410 

104 
164 
220 
725 
272

Minimum.

385 
40 
23 
85 

235 
123 
130 
195 
120 
106

254 
1,280 

45 
48 

1,070 
600 

74 
137 
150 
167 
137

2,860 
1,280 

104 
55 
48 
64 

112 
141

Mean.

3,260 
1,560 

57.8 
- 509 

580 
350 
238 
246 
155 
119

2,740 
3,980 

918 
267 

1,690 
2,440 

423 
253 
325 . 

- 232 
162

6,410 
2,280 

812 
71.5 
72.4 
84.7 

206 
208

Run-off 
(total in 

acre-feet).

64,700 
92,800 
3,550 

30,300 
35,700 
21,500 
14,200 
15,100 
9,220 
4,250

291,000

70:600 
245,000 
54,600 
16,400 

101.000 
150,000 
26! 000 
15! 100 
20,000 
13,800 
6,430

719,000

381,000 
140,000 
48,300 
4,400 
4.450 
5,040 

12,700 
12,400

608.000

NOTE. Estimates of mean monthly discharge for the following periods as originally published have been 
discarded as based on insufficient data: Jan. 1 to Mar. 31,1903 and 1904; Jan. 1 to Feb. 28,1905; Jan. 1 to 
Mar. 31 and Dec. 1-31,1910; Dec. 1-31,1911.

Mean discharge for August, 1904, estimated. Discharge known to have been very small.

Mean monthly discharge, in second-feet, of Milk River at Malta, Mont., 1902-1917.

Year.

1902...............
1903...............
1904...............
1905...............
1906...............
1907...............
1908...............
1909...............
1910...............
1911................
1912...............
1913...............
1914...............
1915.......'........
1916...............
1917...............

M?V*i iTnivn
Miii'miTm

Feb.

#,740

Mar.

258

246

«583 
93, 260 
3,980

Apr.

1,770 
«3, 570 

8 
10.9 

6,430 
354 
547 
166 
131 

5,540 
d2,560 

447 
1,560 

918 
6,410

2,030 
918 

6,430 
8

May.

1,350 
565 
'3.9 

159 
1,390 

134 
1,830 

50.2 
384 

1,230 
1,080 

18.1 
57.8 

 267 
2,280

720 
384 

2,280 
3.9

June.

1,140 
552 
27 

4,150 
1,600 
2,220 
1,940 

24.8 
183 
719 
377 
95.2 

509 
1,660 

812

1,070 
719 

4,150 
24.8

July.

408 
17 
65 

399 
883 
310 
913 

.52 
319 
257 
282 

55.1 
580 

2,440 
71.5

467 
310 

2,440 
.5

Aug.

294 
417 

1 
97 
22.8 

113 
115 
363 

0 
85.3 

211 
48.2 
15.9 

350 
423 
72.4

164 
105 
423 

0

Sept.

143 
299 

0 
0 

63.4 
132 
118 
79.9 

0 
1,730 

145 
40.7 
12.2 

238 
253 
84.7

209 
101 

1,730 
0

Oct.

189 
180 

0 
0 

31.6 
133 
194 
82.5 

0 
392 
210 
82.9 

209 
246 
325 
206

155 
184 
392 

0

Nov.

«178 
124 

14 
0 

73.5 
102 
292 
88.9 
0 

104 
206 
144 
118 
155 
232 
208

124 
118 
292 

0

Dec.

691 
15 
0

"/70 3
A119
*162

. ....

Total in 
acre- 
feet.

345,000 
212,000 
27,000 

293,000 
647,000 
224,000 
354,000 

14,500 
216,000 
511,000 
252,000 
69,800 

291,000 
719,000 
608,000

319,000 
291,000 
719,000 
14,500

a Nov. 1-8. c Apr. 11-30. « Mar. 23-31. 9 Mar. 22-31. i Feb 17-29. 
6 Dec. 1-10. <J Apr. 6-30. / Dec. 1-7. » Dec. 1-18. * Dec 1-20.

NOTE. Means for periods less than a full month but exceeding 15 days were considered means for the 
monthinfindingaverageandmedianflow. Themedian flowgivenwas obtained by arranging the monthly 
meansin their order of magnitude and taking the middle mean, or, if their number was even, the average 
Of the two middle means. By using daily discharge a considerably lower median discharge would Be 
Obtained. The total yearly flow in acre-feet has been averaged because in general the period oi record 
covers the open-water season, and the flow during months for which records are missing was usually small.

123678° 20  15



226 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

MILK RIVER AT HINSDALE, MONT.

LOCATION. In the NE. i SW. i sec. 33, T. 31 N., R. 36 E., at highway bridge over 
Milk River about a mile from Hinsdale, a point 46 miles above junction of Milk 
River with the Missouri.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 13, 1908, to November 13, 1914. On account of back 

water the station was moved to Vandalia dam, about 8 miles downstream, in
1915, the flow at this point being practically the same as at Hinsdale.
GAGE. Chain fastened to upstream side of highway bridge.
CHANNEL AND CONTROL. Bed of stream is gravel with a deposit of mud along the 

banks. Banks are high and are overflowed only during extreme floods. Water 
at the gage is deep and sluggish at low stages, due to a gravel bar 1 mile below, 
which forms the control.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
EXTREMES OF DISCHARGE. 1908-1914: Maximum stage recorded, April 6, 1912, 

discharge estimated at 24,200 second-feet; river reported dry August 9-13, 1910. 
(See hydrograph, PI. XVIII.)

ICE. Stream usually frozen entirely across and to a considerable depth from late 
in November until the first of April. ;

DIVERSIONS. No water is diverted between station at Malta and that at Hinsdale. 
Above Malta numerous canals divert water from the main stream and nearly all 
the tributaries.

REGULATION. Some return water from irrigation increases the low-water flow during 
summer months.

ACCURACY. Stage-discharge relation permanent except during floods. Records good.

Discharge measurements of Milk River at Hinsdale, Mont., 1908-1914-

Date.

1908. 
May 14

27

25
July 8
Aug. 10
Sept. 28

1909.
Apr. 23
May 4

11
20
21
21

24 
July 2

22
Aug. 23

23

1910.
Mar. 28
Apr. 28 
May 18

28
July 8

25
1911.

Apr. 15
20

Made by  

A. F. Huch ............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb...........
.....do..................
.....do..................
.....do..................
.....do.........:........
.....do..................
.....do..................
.....do.................. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb...........
M. E. McChristie.......
.....do..................
.....do..................
.....do..................

J.C. Beebe... ..........
.....do..................

Gage 
height.

Feet.

2.93
4.91
4 49
3.08
2.11
1.70

3.29
4.80
4.58
7.10

4.05
4.35
4.76

13.25 
8.23
3.72
2.18
2.18
1.75

6. 57
'2.08 
1.71
1.68
.89

3.48
2.92

Dis 
charge.

See.-ft. 
118
367

1.620

472
163

72

COO

1,540

3,410
1.050
1.060
1,220
1,470
8,090 
4,090

836
194
200

77

2,830
-I KQ

86
81

9
3.5

775
480

Date.

1911.

July 2

Oct. 9

\.y±£t. 
Apr. 21

26

10
25

July 29
Aug. 31
Nov. 14

1913. 
Mar. 24
Apr. 23
May 6

23
June 19
July 20

Sept. 20

1914.
May 6

July 4
Oct. 28

Made by  

.....do..................

.....do..................

.....do..................
W. A. Lamb.. .........

.....do..................

.....do..................

.....do..................
R. R. Randell.. ........
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W. A. Lamb...........

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.00
2.42
3.06
4.51
4.06

14.15
6.98
5.48

10.45
5.85
5.39
2.70
3.45
2.72

£22
6.92
4.37
4.63
3.40
2.45
1.73
1.35

1.91 
1.26
4.26
2.60
2.07

Dis 
charge.

Sec.-ft. 
180
254
633

1,400
1,020

8,940
2,920
1,940
5,730
2,130
1,780

272
627
315

338
2,930
1,110
1,280

664
216
92
30

147 
35

1,210
354
199

NOTE. 1908: May 27 and July 8, gage height doubtful. 
1910: July 25, discharge estimated.
1911: July 2, gage height 3.06; water began to rise daring measurement and results are affected 

by hanging slope. 
1913: Mar. 24, ice present.
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Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., 1908-1914.

Day.

1908. 
1.. .............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............
io................
11...............
12...............
13...............
14...............
15...............

E

1 
1. ..............
2. ..............
3...............
4...............
5...............

6. ..............
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30,  . ............
31...............

May.

135
122

ay.

909.

June.

135
110
110
135
165

410
79 fi
725

1,520
1,940

2,770
4,130
5,170
5,970
6,210

J

 

illy.

885
775
79>i

675
625

580
' *W»

490
490
4W

410
295
295
295
OQR

Ap

1,7
2.4
2,3
?,,?
1,6

1 4
M
1.4
M
1,7

M1,11 ?
1,0(

o

9
8
7
7
5

7
61
6
4
3

q
3
4

6

A

r.

70
W
m
10
30

2ft
w
ao
20
fwr
an
so
aft
w
70

70
oa
do
w
t2

50 >?,
as
w
70

70
70
W
Rft
25

.Ug.

122
10C

1QC

135
148

165

135
135
135

19<;
100
77
TO
41

May.

675
775
885

1,520
1,380

1,180
970
775

1,380
2,020

3,170
2,850
2,280
1,740

1,180
1,120
1,060
1,120
1,060

1,030
1,660
1,800
1,800
1,740

2,850
3,650

4,610
3.450

Da

19( 
16
17.:....
18......
19......
20......

21......
22......
23......
24......
9<?

26......
27......
28......
29......
in
31 ......

June.

2,850
2,240
2,020
1,660
1,460

1,220
1,030

802
700
700

675
675
802
775
802.

775
1,180
1,150

940
3,570

11,200
12,400
9,170
8,170
8,210

7,610
5,690
4,010
9,210
9,610

y-

)8.

July.

6.330
4,410
3,930
3,450
2,280

1,840
4,530
3,410
3,570
3,810

4,170
3,090
2,280
1,875
1,740

1,380
1,180
1,180
1,090
1,000

940
830
775
725
625

625
1,'350
1,220
1,350
2,100

940

May.

122
110
110
98
85

65
65
65
65
65

295
410
330
295
225
195

Aug.

700
1,090

912
830

1,000

1,060
812
675
580
535

512
490
450
410
410

390
370
330
295
260

225
225
225
210
195

180
165
148
135
110
98

June.

5,010

2,770
2,170
2,100

1.800
1,660
1,520
1,380
1,320

1,180
1,120
1,060
1,000

940

Sept.

85
85
75
65
65

65
65
65
65
58

58
58
58
58
58

58
58
58
58
50

50
50
50
50
50

50
50
50
50
50

July.

278

242
225
225

210
195
195
180
165

135
135
135
135
122
110

Oct.

50
50
50
50
58

65
75
75
65
65

65
65
65
65
65

65
65
65
65
65

65
65
65
65
75

85
98

110
110
110
110

Aug.

41
67

125
138
125

100
77

125
168
168

183
125
112
77
77
31

Nov.

110
110
110
110
110

110
122
135
135
135

135
135
135
135
135

135
65
65
65
65

65
65
65
65
65

65
60
65
65
65
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Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., 1908-1914 Contd.

Day.

1910. 
1.. .........................
2...........................
3...........................
4....-r.............. .......
5...........................

6...........................
7... ........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19................... .......
20. ..........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31

1911. 
1.. .........................
^.... .......................
3.. .........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................

13...........................
14...........................
15...........................

16...........................

18...........................
1Q

20...........................

91

22...........................
23...........................

25...........................

26...........................
27...........................
28...........................

on

31...........................

Mar.

2 OKA

2,100
1 AQO

498
con

1,050
1 140
l' 170

oeo

880

Apr.

1,380
1,180
1,180
1,490
1,180

1,090
830
750
675
535

1,060
775
535

Q.7fl

256
1.180

580
222
222

1QO

166
143
 MO

166
103
86

ooc

880

665
742

690
715

715
640

690
71 P*

640

742

962
1,140

962
59047*;

475
Anf.

498

395
OKC

335
01 C

May.

103
103
103
103
103

103
103
103
103
86

78
70
78
56
56

50
56
86
50
50

44

44
OX

04.

56
44
86
86
86
Rfi

01 C

298
395
435
435

415
395
OQC

335
245

262
280
210
147
162

162
147
147
147
78

7O

56
97

475
665

1,020

2 qfifl

1 830

June.

86
103

86
86

103

103
86
86

103
103

86
70
56
56
56

56
56
86
70
56

56
11
34
26
19

19
19
13
13
56

1,020
990
640
640
640

640
640
615
542
455

335
335
415

335

262
194
194

194

194
220
245

2,850

1,430
665
565
455
395

July.

13
13
13
13
13

13
13
13
13
9

9
6.5
6.5
6.5
6.5

6.5
4.5
4.5
4.5
4.5

4.5
4.5
4.5
3.6
3.6

2.0
2.0
2.0
1.3
2.0
.6

occ

1,300
1,430
1,170
1,170

1,110 '
990
715
715
615

475
355
262
228
162

162
162
335
262
108

36
28
36
36
36

45
36
36
36

298
262

Aug.

1.3
1.3
1.3
1.3
.6

1.3
.6
.6

0
0

0
0
0
.6
.6

 179
207
103
70
44

44
39
34
19
9

9
6.5
7.7
6.5
6.5
5.5

177
78
32
32
32

32
24
24
24
18

18
13
50
32
32

24
24
24
24

245

147
134
134
108
88

78
70
70
56
45
78

Sept.

44
26
19
19
13

6.5
4.5
5.5
4.5
4.5

4.5
3.6

2.8
2.8

2.8
2.8
2.8
2 0

2.8

2.8
2.0
1.3
1.3
1.3

1.3
1.3
2.0

 2.0
1.3

63
56
56
36

4,090

6,210
13,700
12,100
10,800
9,090

7,250
6,610
5,170
5,250
4,130

3,010
2,770
2,320
1,740
1,460

1.320
1.060

830
830
775

725
580
535
625
775

Oct.

1.3
1.3
1.3
.6

1.3

1.3
1.3
1.3
1.3
2.0

2.8
2 0

2.8
2.0
1.3

1.3
1.3
2.0
2.8
2.8

2.0
2.0
2.0
2.8
2 0

2.8
2.8
2.8
2.8
2.8
3.6

2,170
4,130
4,850
9,250
5,090

2.470
1,940
1,180
1,000

940

830
775
675
625
602

580
558
535
490
490

450
450
450
450
450

410
410
390
370
330
295

Nov.

3.6
3.6
2.8
3.6
3.6

3.6
2.8
2.8
2.8
2.8

2.8
2.8

330
330
312
312
295

295
276
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Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., 1908-1914 Oontd.

Day.

1912. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................

10...................................

11......:............................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22............................... ...
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

1913. 
1...................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................
10...................................

11...................................
12...................................
13...................................
14.............. ......................
15...................................

16...................................
17...................................
18...................................
19...................................
20.........:.........................
21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

Apr.

6,000
7,000
8,000
9,000
16,000

24,200
23,900
23,600
22,300
21,000

20,900
20,600
20,300
20,000
19,700

19,400
19,100
18,800
14*600
10,400

9,000
7,480
5,470
4,480
3,780

2,930
2,440
2,440
2,370
2,230

7,380
6,820

6,370
5,920
4,720
3,930
3,210

2,930
2,930
2,930
2,930
2,930

2,930
3,930
4,320-
4,360
4,400

3,930
3,420
2,230
2,580
2,300

2,160
2,020
1,880
1,760
1,560

May.

2,020
1,950
1,880
2.020
2,440

3,000
3,930
5,920
6,370
5,560

3,490
3,420
3,070
2,650
2,440

2,020
1,820
1,820
1,690
1,690

1,500
1,430
1,430
2,580
2,160

2,090
2,090
7,760

10,000
6,010
3,490

1,430
1,300
1,240
1,240
1,180

1,180
1,180
1,120
940
820

940
880
820
940
940

1,060
1,000
1,000
2,230
3,490

3,490
1,430
1,300
1,240
1,180

1,180
1,180
1,180
1,180
1,180
1,060

June.

2,790
2,720
2,440
2,160
2,090

1,760
1,690
1,500
1,360
1,300

1,300
3,070
3,140
3,000
2,650

2,230
1,760
1,820
1,560
1,300

1,240
1,180
1,120
1,120
1,120

1,060
1,060

820
710
600

880
720
820
720
570

520
520
475
430
390

390
498
475
475
430

430
570
520

1,000
1,560

1,300
940

1,120
1,000

940

820
720
620
620
620

July.

655
500
405
500
382

382
382

1,000
1,430
1,360

1,300
1, 180
1,000
1,060

765

600
500
500
450
450

405
  405

' 405
382
360

450
382
320
285
285
255

770
880
720
770
975

1,180
1,060
1,000
1,000

225

208
208
182
158
118

117
117
422
117
102
93

Aug.

240
225
225
212
200

200
188
188

188

188
188
188
190
190

190
190
190
200

3,000

3,700
3,500
3,000
2,500
2,000

1,500
1,000
1,000
1,000
655
628

86
78
70
62
69

56
62
66
68
68

68
68
68
66
66

128
128
111
94
80

80
80
80
78
78

70
70
63
213
110
142

Sept.

575
475
405
302

1,120

880 '
682
475
405
360

360
340
320
255
225

212
188
200
200
188

200
188
200
188
200

200
188
200
200
188

122
106
90
90
75

75
75
59
59
49

49
49
48
48
38

38
38
37
27
30

30
20
20
30
30

30
30
30
30
OK

Oct.

320
240
320
302
255

255
302
285
382
270

285
240
255
240
240

9^
302
285
240
240

255
240
320
270
270

OOF:

270
OQK

270
270
285

40
40
35
40
40

40
40
40
40
50

50
50
50
60
75

75
fifY
50
50
60

60
75
90
90

Nov.

285
V7(\

285
97n
97n

285
270
OQK

O7A

9*7fl

OQK
97ft

240
302

302
«,

140
120
120
120

120
120
105
105
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Daily discharge, in second-feet, of Milk River at Hinsdale, Mont., 1908-1914 Contd.

Day.

1914. 
1. ..................................
2. ..................................
3...................................
4...................................
5...................................

6...................................
7. ..................................
8...................................
9...................................
10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
47...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

Apr.

1,690
1,390

1,030
1,210
1,270
1,150

942

888
915

1,090
1,270
1,210

1,150
1.030

970
1,030

832

590
915

' 778
750
524

463
435
407
389
337

May.

288
227
186
173
138

161
138
118
109
109

109
100

91
91
91

91
91
91
91
82

82
82
64
73
56

56
48
34
40
40
40

June.

40
40
34
34
34

34
34
40
28
34

24
28

722
3,630
2,010

778
1,090
1,390
1,330
1.210

860
590
463
368
272

257
425
483
425
389

July.

337
328
320
354
304

304
288
242
213
161

149
503
272
199
138

100
91
82
82
64

48
40
40
40
28

24
28
20
24
20
20

Aug.

20
24
20
20
17

17
17
12
14
12

13
14
12
14
24

24
28
24
34

100

48
970
213

1,150
2,790

483
304
138
110
82
64

Sept.

48
48
48
40
28

24
24
24
28
20

19
18
17
20

186

118
173
109

91
82

64
56
40
40
34

34
34
34
34
34

Oct.

28
28
28
28
28

28
800

2,140
1,420

668
372'
272
186
372
750

615
503
444
407
389

337
304
272
242
199

227
199
186
288
288
288

Nov.

288
257
199
227
199

199
199
149
173
161

149
149
128

NOTE. 1908: Sept. 1 to Nov. 18, daily discharge as originally published believed to be in error due to 
errors in gage readings; as it is impossible to'determine the correction to gage readings for this period, the 
record has been omitted from the compilation.

1910: Nov. 13-30, mean disclmrge estimated 2.5 second-feet.
1911: Mar. 1-20, mean discharge estimated 300 second-feet.
1912: daily discharge Apr. 5-17, estimated from the high-water mark which was referred to gage datum 

by leveling; also from a current meter measurement at Vandalia, 6 miles below Hinsdale, on Apr. 10, 
the date of the highest water having been observed by the hydrographer. Aug. 9-12,14-20, and 22-29, dis 
charge estimated. Mean discharge Nov. 17-30, estimated at 250 second-feet.

1913: July 10-19, discharge estimated at 380 second-feet.
1914: Apr. 1-3, discharge estimated at 1,100 second-feet; May 30 to June 6, discharge interpolated.

Monthly discharge of Milk River at Hinsdale, Mont., 1908-1914.

Month.

1908. 
May 13-31............................... :................

July......................................................

1909. 
April ....................................................

July......................................................

October ..................................................

Discharge in second-feet.

Maximum.

410 
6.210 

885 
183

2,430 
4,610 

12,400 
6,330 
1,090 

85 
110 
135

Minimum.

65 
110 
110 
31

370 
675 
675 
625 

98 
50 
50 
65

Mean.

157 
1,960 

348 
114

1.090 
1,850 
3,710 
2,190 

452 
58.8 
71.3 
96.9

Run-off 
(total in 

acre-feet).

5,920 
117,000 
21,400 
7,010

151,000

64,900 
114,000 
221.000 
135,000 
27,800 
3,500 
4,380 
5,770

576,000



PLATE XIX.

A. VANDALIA DAM OF THE UNITED STATES RECLAMATION SERVICE, VANDALIA, 
MONT. POOL ABOVE DAM.

B. VANDALIA DAM OF THE UNITED STATES RECLAMATION SERVICE, VANDALIA, 
MONT. CREST GATES TWO CLOSED, ONE OPEN.
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Monthly discharge of Milk River at Hinsdale, Mont., 1908-1914 Continued.

Month.

1910.

May.....................................................

July......................................................

1911.

May......................................................

July.....................................................

1912.

May.....................................................

July......................................................

1913. 
April 4-30................... .............................

July......................................................

October 1-24.............................................

1914.

May.....................................................
June.. ...................................................
July......................................................

  Discharge in second-feet.

Maximum.

1.380 
103 
103 
13 

207 
44 
3.6 
3.6

1,140 
2.400 
2,850 
1.430 

245 
13.700 
9,250

24,200 
10,000 
3,140 
1,430 
3,700 
1,120 

382

7,380 
3,490 
1,560 
1,180 

213 
122 
90

1,690 
288 

3,630 
503 

2,790 
186 

2,140 
288

Minimum.

86 
34 
13 

.6 
0 
1.3 
.6

315 
56 

194 
28 
13 
36 

295

2,230 
1,430 

600 
255
188 
188 
240

1,560 
820 
390 
93 
56 
20 
35

337 
34 
24 
20 
12
r7
28 

128

Mean.

581 
73.8 
63.1 
6.97 

25.8 
6.48 
2.07 
2.76

507 
637 
477 
561 
418 
63.5 

3,470 
1,410 

187

12,900 
3,220 
1,720 

604 
879 
337 
275 

' 265

3,580 
1,310 

703 
459 
84.7 
49.6 
54.2

932 
  103 

570 
157 
220 
52.3 

398 
191

Run-off 
(total in 

acre-feet).

34,600 
4,540 
3,750 

429 
1,590 
- 386 

127 
164

45,600

31,200 
37,900 
29,300 
33,400 
25,700 
3,900 

206,000 
86,700 
11,100

454,000

768,000 
198,000 
102,000 
37, 100 
54,000 
20,100 
16,900 
15,800

1,210,000

192,000 
80,600 
41,800 
28,200 
5,210 
2,950 
2,580

353,000

55,500 
6,330 

33,900 
9,650 

13,500 
3,110 

24,500 
4,920

151,410

MILK H.IVEH. NEAR VANDALIA, MONT.

LOCATION. In sec. 7, T. 30 N., R. 37 E., at Vandalia dam of United States Reclama 
tion Service, 2 miles west of Vandalia in Valley County. (See PL XIX.)

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 5, 1915, to December 31, 1917. Station maintained at 

Hinsdale, 8 miles upstream, from May 13,1908, to November 13,1914. Discharge 
nearly same at both points.

GAGE. Sloping gage painted on concrete of right abutment downstream side of dam. 
Read twice daily to tenths by employees of United States Reclamation Service. 
It is difficult to read gage closer than the nearest tenth as water coming through 
sluice gate and over dam causes waves at gage.
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DISCHARGE MEASUREMENTS. Made from the bridge over crest of dam, from highway 
bridge at Vandalia about 2 miles downstream, or by wading.

CHANNEL AND CONTROL. Water surfece at gage in large pool below dam is con 
trolled by gravel bar at medium and low stages. This bar is drowned out at 
high stages. Both banks high; left is overflowed at high stages.

EXTREMES OF DISCHARGE. Maximum stage recorded, 34.5 feet April 11, 1917 (dis 
charge, 25,200 second-feet); channel reported dry August 9-13, 1910. (See hy- 
drograph, PL XX.)

ICE. Stage-discharge relation affected by ice during winter season except for periods 
of high water. The flow during the winter is fairly constant and can be estimated 
from the flow at Malta or from a few discharge measurements and daily gaige 
heights.

DIVERSIONS. Numerous canals divert water for irrigation from main stream and 
nearly all tributaries.

REGULATION. Flow partly regulated by the diversion dam at station and by storage 
in Nelson reservoir.

ACCURACY. Stage-discharge relation not permanent; seriously affected by ice and 
by shifting control. Daily gage heights are mean of two readings daily to nearest 
tenth. Readings on the gage are difficult to make when gates are open and when 
flow over crest is large; this condition may introduce errors. An automatic crest 
on the dam keeps the water level above the dam fairly constant. It takes an 
appreciable change in water surface above the dam to overcome the inertia in 
these gates and so raise or lower them. As a result at low stages they tend to 
remain fixed and so give a fairly constant discharge below. Gage heights subject 
to error at medium and high stages when flow over crest of dam or through sluice 
gates causes wave action on gage.

Discharge measurements of Milk River near Vandalia, Mont., 1915-1917.

Dale.

1915.

May 5

17

June 25
July 30

Nov. 21

Mar. 18
Apr. 12

30
May 18

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
W. A. Lamb.. .........
.....do.................

.....do.................
A. H. Tuttle...........
.....do.................
.....do.................

Gage 
height.

Feet.

2.35
2.81

7 on
5.65
6.40
4.75
4.30

21.0
5.95
4.80

Dis 
charge.

Sec.-ft.
A onn

.4
6.0

i ^nn
632
843

154

4*>2
8,320

668
267

Date.

1916.

July 25

Oct. 7

1917.
Jan. 27
Apr. 3

19
May 15

30
June 13

Nov. 15

Made by  

A. H. Tuttle...........
.....do.................
.....do.................
.....do.................
W. A. Lamb...........

Andersonand Tuttle...

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
8.60
7.80
5.60
4.75
4.45

4.40
18.0
28.7
15.6
9.1
6.70
4.30
4.50

Dis 
charge.

Sec.-ft. 
1,770
1,440

437
176
114

83
4,460

17,400
4,920
1,810

909
77

196

NOTE. 1915: Apr. 9, measurement made at Hinsdale bridge. Gage at dam not yet installed. Depth of 
water on crest of Vandalia dam 2.20 feet. May 5, discharge estimated. Measurements May 29 to Aug. 21, 
made from bridge 4 miles below the gage.

1916: Mar. 18, ice measurement; gage submerged by ice jam. Oct. 1, measurements made from highway 
bridge at Vandalia. Dec. 31, stage-discharge relation affected by ice.

1917: Apr. 3 and 19, May 15 and 30, measurements made from bridge over dam; June 13, measurement 
made from highway bridge at Vandalia. Stage-discharge relation affected by ice Jan. 27 and Apr. 3.
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Daily discharge, in second-feet, of Milk River near Vandalia, Mont., 1015-1917. -

Day.

1915. 
1. .............

3..............
4..............
5..............

6...... .........
7..............
8..............
g
10..............

11..............
12..............
13..............

15..............

16..............
17..............
18..............
19
20..............

21..............

23..............
24..............
25..............

26..............
97
28..............
9O
30
Ol

1916. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
g
10..............

11..............

13..............
14..............
15..............

17..............
18..............
19..............
20..............
o-i

23..............
24..............
OC

26. .............
27..............
28..............
on
30
31..............

Jan.

*

147
147
147
147
147

147
147
147
147
147

147
147
147
147
147

129
129

129
114

114

114
114

114
114
114

Feb.

114"
114

114
114

114
114
114

114
114
114
114
114

114
114
114
114
114

114
114

Mar. Apr.

9,020
7,920
6,870
5,630
5,090

6,520

9,080
10,400
8,030

5,960

2,970
2 Oon

1,950
1,630
1,460
1.420
1,250

797
fifl3

460

460

May.

0.4

1.0
5.8
6 9
6 9
8.0

81
147
129

167

213
213

213
213

213

226

7 920

1,550
1,110
568

272
330
460
495
495

495
4QC

460
460

f.
qnq

300
300
216

32
00

9fiQ

190
OfiO

203
ion
165

272

1,590
i c.oft

955
875

2.000

June.

496

870
nefi

716

604
568

462
462

496
640

1,030
1,330
1,030

870
754
568
532
568

640
716
678
428
496

1,200
1,370
870
754
640

2,430
2,430
2,430
2,430
3,020

3,020
2,820
2,480
2,190
1,950

1,950
1,720
1,500
1,500
1,500

1,630
1 630
1*680
.1,680
1,720

1,860

1,770
1,680

1,680
1,720
2,050

4,720

July.

568

395

239

395
462

568
532

462

428
1,080
1,550

2,130
2,010
3,340
4,940
4,440

2,770
2,010
2,250
2,250
1,660

1,440
1,120
1,290
1,440
960
716

7,390
8,090
7,450
5,960
5,300

6,070
7,220
8,260
8,840
7,800

6,760
5,630
4,770
4.250
3,520

2,720

2,870
1,330

836

1,370
1,680
1,860
1,770
1,420

1,250

530
915

2,050
2.140

Aug.

716
716
496
496
568

568
568
532
496

496

239

189
147
496
950
428

297
267
167
87
114

75
678
792
604
qon
AQR

1,&20
1,290
1,040
994

606
606
570
Cfifl

500

500
cnn

432
432

570
570
dfift

432

398
365
332

300
240
213
165
144
200

Sept.

428
297
267
9Q7

282

147
147
114
114

129
297
213
213
213

395
329

297
267

329
362
297
313
313

267
282
313
282
297

269
300
300
300
240

240
240
213
213
226

365
432
432
500
432

398
Qce

332
332
<*nn

240
240
226
200

188
188
200
240
144

Oct.

267
9 CO

9Q7

297

267
213
O1 Q

253
OOQ

267
OQQ

213
OCQ

267

34ft
428
395

428

532

496

496
cq O

496
496

144
144
165
176
165

188
188
213

240

240
300
365
432
870

570
500
535
678
754

754

754
716
716

716
642
570
570
570
398

Nov.

428
362
9Q7
9Q7

9Q7
267
907

297
90Q

213
1 SQ

189
189

189
189
1 RQ
157
155

154
14C

145
1 4^.
14*.

14c

145
1 A.*\
14C

145

398
300
300
300
300

300
300
300
300
300

300
300
240
240
240

240

240
240
188

188
188
188
188
188

188
188
188
188
188

Dec.

145
145
147
147
147

147
147
147
147
147

147
147
147
147
147

147
147
147
147
147

147
147
147
147
147

147
147
147
147
147
147

188
188

240
213

240
213
200
200
176

176
188
188
188
188

188
144
144
144
144

114
114
114
114
114

114
114
114
114
114
114
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Daily discharge, in second-feet, of Mill River near Vandalia, Mont., 1915-1917-^-
Continued.

Day.

1917. 
1.....................
2.....................

4.....................

7...--....-....-..-...
8... ..................

10.--..-..-..-.........
11.....................
1*>

1 ^

14.....................
15.....................
16.....................
17.- .-..-.....--.....--
18.....................
1 Q

20.....................
21 .....................

23....... ............. -
24.....................
9^

26.....................
27.........-.-....--.-.
28.....................
29.....................
30.....................
31.....................

Jan.

83

Feb. Mar. Apr.

400
1 800
4 460
5,500
6 OCA

8,300
11 500
18,000
9t flAft
00 7AA

25,100
24 500
23 ' 700
99* Qftfi

O.1 'TAA

20,600
19 500
1 ft* onn

1 *\ oftfl
14 400
11*000
8'200
7 OAA

7,880
8,460
8,620
8 Q7A

8,040

May.

6,950

6,160
5,620
5,000
4,260
3,850
S fiftO

3 OAA

3,800
3,150
4,000
4,100
4 590
5,' 120
5,760

S oon

4 940

3 OK A

S een

2,790
2,520
2 OK A

2,170

1,860

June.

1,640
1,730
1 640
1 600
1^690
1,730
1,730
1,640
1 fiftrt

1,560
1,210

QQfl

QQA

952
A CO

952
952
QCO

952
1,040

1 OQA

1,040
910
*71 A

754

108
108
108

July.

116
165
165
108
108
108

125
1 AQ

1OK

108
1 AQ

QO

92
77
77

165
165
144

108
108

QO

92
77
77
77
77
77
77
77

Aug.

77
92
QO

92
92
92
77
77
77
77
77
77
63
50
50
50
Cf|

f{(\

50
63
63
63
63
63
63
50
50
50
40
40
40

Sept.

40
32
qo

32
32
32
32
32
32
32
32
qo

32
QO

36
40
40
36
Q*>

144

125
125
108
108

108
108
108

Oct.

108
108
70

496
287

75
30
30
30
30
30

300
339

CQ

7*.

75
7H

91
100
108
125
1 d9

160
216
378
391
365
352
250
178
178

Nov.

196
196
IQfi

196
196
196
196
196
216
216
216
262
274

216
196
196
196
216
250
287
238
196
196
196
196
187
196
238
206

NOTE. 1915: Discharge May 6, estimated; sluice gate was opened to allow a larger discharge for current- 
meter measurement on this date, and was then closed. Flashboards put on dam Aug. 24. Daily discharge 
estimated Nov. 20 to Dec. 2, on account of ice.

1916: Discharge Feb. 23 to Apr. 5 not computed because stage-discharge relation was affected by back 
water from ice, brush, and trees. Dec. 21-31, stage-discharge relation affected by ice; mean discharge 
estimated 114 second-feet.

1917: Apr. 1-9, daily discharge estimated from discharge measurement Apr. 3.

Monthly discharge of Milk River near Vandalia, Mont., 1915-1917.

Month.

1915. 
May 5-31............................... ..................

July......................................................

1916.

February 1-22. ...........................................
April 6-30. ...............................................

July.....................................................

The period. . .......................................1

^ Discharge in second-feet.

Maximum.

7,920 
1,370 
4,940 

950 
428 
532 
428 
147

147 
114 

10,400 
2,000 
4,720 
8,840 
1,820 

500 
870 
398 
240

Minimum.

0.4 
428 
239 

75 
114 
213 
145 
145

114 
114 
330 

32 
1,500 

530 
144 
144 
144 
188 
114

Mean.

744 
723 

1,390 
433 
269 
359 
217 
147

..........

132 
114 

4,310 
503 

2,120 
3,980 

539 
285 
459 
248 
162

Run-oft 
(total in 

acre-feet).

39,800 
43,000 
85,500 
26,600 
16,000 
22,100 
12,900 
9,040

255,000

8,120 
4,970 

214,000 
30,900 

126,000 
245,000 
33,100 
17,000 
28,200 
14,800 
9,960

732,000
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Monthly discharge of Milk River near Vandalia, Mont., 1915-1917 Contd.

Month.

1917. 
April.....................................................

July......................................................

Discharge in second-feet.

Maximum.

25,100 
6,950 
1,730 

165 
92 

144 
4% 
287

Minimum.

400 
1,600 

108 
77 
40 
32 
30 

187

Mean.

13,700 
4,120 
1,110 

109 
64.8 
67.7 

170 
214

Run-off 
{total in 

acre-feet).

815,000 
253,000 
66,000 
6,700 
3,980 
4,030 

10,500 
12,700

1,172,000

Mean monthly discharge, in second-feet, of Milk River near Hinsdale and Vandalia,
Mont., 1908-1917.

Year.

1908........
1909........
W10. .......
1911........
1912........
1913........
1914........
1915........
1916........
1917........

Jan.

132

Feb.

/114

Mar.

507

Apr.

1,090 
581 
637 

12,900 
&3,580 

932

04,310 
13,700

4,720 
2,340 

13,700 
581

May.

o!57 
1,850 

73.8 
477 

3,220 
1,310 

103 
«744 

503 
4,120

1,260 
624 

4,120 
73.8

June.

1,960 
3,710 

63.1 
561 

1,720 
703 
570 
723 

2,120 
1,110

1,320 
916 

3,710 
63.1

July.

348 
2,1#0 

6.97 
418   
604 
459 
157 

1,390 
3,980 

109

966 
438 

3,980 
6.97

Aug.

114
452 
25.8 
63.5 

879 
84.7 

220 
433 
539 
64.8

288 
167 
879 
25.8

. Sept.

58.8 
6.48 

3,470 
337 
49.6 
52.3 

269 
285 
67.7

511 
67.7 

3,470 
6.48

Oct.

71.3 
2.07 

1,410 
275 
»54.2 
398 
359 
459 
170

355 
275 

1,410 
2.07

Nov.

96.9 
2.76 

187 
265

d!91 
217 
248 
214

176 
214 
265 

2.76

Dec.

"147 
162

.....

Total in 
acre-feet.

576,000 
45,600 

454,000 
1,210,000 

353,000 
151,000 
255,000 
732,000 

1,170,000

550,000 
454,000 

1,210,000 
45,600

NOTE. Records were obtained at Hinsdale, 1908-1914,"and at Vandalia dam, 1915-1917.
a May 13-31. 
b Apr. 4-30.

c Oct. 1-24. 
d Nov. 1-13.

e May 5-31. 
/ Feb. 1-22.

g Apr. 6-30.

NOTE. Means for periods less than a full month but exceeding 15 days were considered means for the 
month in finding average and median flow. The median flow given was obtained by arranging the monthly 
means in their order of magnitude and taking the middle mean, or, if their number was even, the average 
of the two middle means. By using daily discharge a considerably lower median discharge would be 
obtained. The total yearly flow in acre-feet has been averaged, because in general the period of record 
covers the open-water season, and the flow during months for which records are missing was usually small.

STATIONS ON TRIBUTARIES. 

NORTH FORE; OF MILK RIVER NEAR BROWNING, MONT.

LOCATION. In Bee. 16, T. 37 N., R. 11W., at Alexander Dubray's ranch, 35 miles north
of Browning and about 2 miles south, of the Canadian boundary line, on the
Blackfeet Indian Reservation in Teton County. 

RECORDS AVAILABLE. May 8, 1911, to July 6, 1912. 
DRAINAGE AREA. Not measured. 
GAGE. Staff gage nailed to a post on right bank. 
CHANNEL AND CONTROL. Bed of steam composed of small gravel. Control ia a wide

gravel bar, and is likely to shift at medium and high stages. Banks low; subject
to overflow during floods.

DISCHARGE MEASUREMENTS. Made by wading at convenient sections near the gage. 
ICE. Stream freezes over during the'winter; winter gage heights have no value.
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ACCURACY. Stage-discharge relation not permanent. Discharge measurements cover 
only a small range in stage. Hydrographic comparison with records obtained at the 
Canadian station at Peter's ranch for 1911 and 1912 indicates (1) that the observer 
at Dubray's ranch, reading to tenths only, does not record small changes in stage, 
(2) that the flow at Dubray's ranch is consistently lower than at Peter's ranch by 
a considerable amount, and (3) that the records for August and September, 1911, 
are of doubtful accuracy, owing to questionable gage readings. Records fair.

Discharge measurements of North Fork of Milk River near Browning, Mont., 1911-12,

Date.

1911.
May 8

25

Made by  

.....do..................

.....do..................
W. A. Lamb...........

Gage 
height.

Feet.

4 07
4.87
5.12

Dis 
charge.

Sec.-ft.
01

34
30
54

Date.

1911.

1912.

Made by  Gage 
height.

Feel.

4.51

Dis 
charge.

Sec.-ft. 
20

25

Daily discharge, in second-feet, of North Fork of Milk River near Browning, Mont.,
1911-12.

Day.

1911. 
1....
2....
3....

5....

6....
7....
8. 
9. 

10.

11. 
12. 
13. 
14. 
15.

May.

32 
36 
30

28 
32 
36 
46 

217

June

42 
38 
38 
33 
33

38 
33 
29 
38 
25

25 
25 
29 
25 
25

s Day.

1912. 
1...............
2...............
3...............

5...............

6...............
7...............

9...............
10...............

11................
12............... 10

15...............

July.

42 
33 
33 
33 
29

29 
18 
18 
18 
18

18 
15 
15 
12 
12

April.

195 
186 
168 
168 
142

150 
126 
110 
102 
95

81 
68 
51 
46 
41

Aug.

29 
29 
36

33
38 
38 
42 
38

29 
18 
18 
18 
15

Sept.

6 
9 

52 
95 

347

347 
338 
329 
149 
141

125 
33 
33 
33 
33

May.

41 
41 
41 
41 
41

41 41' 

41 
41 
41

41 
41 
41 
41 
36

Oct.

33 
33 
33 
33 
33

33 
33 
33 
33 
33

33 
33 
33 
33 
33

June.

32 
32 
32 
32 
32

32
28 
24 
24 
24

24 
24 
24 
24 
28

Nov.

33 
33 
33 
33 
33

33 
33

July.

32 
32 
32 
32 
24

21

Day.

16....
17...- 
18.... 
19.... 
20. ...

21.... 
22.... 
23.... 
24.... 
25....

26. ... 
27. ... 
28.... 
23.... 
30. ... 
31....

May.

81 
42 
52 
42 
38

38 
38 
42 
42
47

47 
42 
38 
33 
33 
38

June

25 
25 
25
25 
25

25 
29 
42 
52 
52

58 
58 
52
47 
47

Day.

1912. 
16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

. July.

12
18 
22 
22 
25

25 
25 
22 
22 
18

18 
15 
15 
18 
38 
29

April.

41 
41 
46 
46 
41

41 
41 
41 
41 
41

41 
41 
41 
41 
41

Aug.

12 
12 
12 
9 
9

9 
6 
6 
6 
9

9 
6 

15 
9 
6 

, 6

Sept.

33 
33 
33 
33 
33

52 
52 
33 
33 
33

33 
33 
33 
33 
33

May.

32 
32 
32 
32 
56

118 
56 
41 
41 
36

32 
32 
32 
32 
32 
32

Oct.

33 
33 
33 
33 
33

33 
33 
33 
33 
33

33 
33 
33 
33 
33 
33

June.

28 
24 
24 
24 
21

18 
18 
18 
18 
18

18 
21 
24 
24 
32

Nov.

-

July.

NOTE. Accuracy of record Aug. 15 to Sept. 2,1911, doubtful on account of reading of gage by a new man 
in observer's absence.



PLATE XXI.

A. INTERNATIONAL GAGING STATION ON NORTH FORK OF MILK RIVER NEAR 
INTERNATIONAL BOUNDARY.

B. NORTH CHINOOK IRRIGATION CO.'S DAM ON LODGE CREEK NEAR CHINOOK,
MONT.
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Monthly discharge of North Fork of Milk River at Browning, Mont., 1911-1%.

Month.

1911. 
May 8-31.................................................

The period .........................................

1912.

May......................................................

July 1-6......... .........................................

Discharge in second-feet.

Maximum.

217 
58 
42 
42 

347 
33 
33

195 
118 
32 
32

Minimum.

28 
25 
12 
6 
6 

33 
33

41 
32 
18 
21

Mean.

47.9 
35.4 
22.2 
18.7 
86.8 
33.0 
33.0

78.5 
41.2 
24.9 
28.8

Run-off 
(total in 

acre-feet).

2,280 
2.110 
1,360 
1,150 
5,160 
2,030 

458

14,500

4,670 
2,530 
1,480 

343

9,020

NORTH FORE OF MILK RIVER NEAR INTERNATIONAL BOTTNDARY.i

LOCATION. In the NE. J sec. 11, T. 1, R. 23 W. fourth meridian, about 15 miles 
(by road) southeast of Kimball, Alta., 5 miles below spillway of the United States 
Reclamation Service St. Mary canal, and about 2 miles north of the international 
boundary. (See PI. XXI.)

DRAIN AGB AREA. 101 square miles (measured on topographic maps).
RECORDS AVAILABLE. July 21, 1909, to December 31, 1017. From July 21, 1909, 

to December 31, 1912, the station was about 2 miles farther downstream, in the 
NE. £ sec. 13, T. 1, R. 23 W. fourth meridian, and was maintained by the Recla 
mation Service, Department of the Interior, Canada.

GAGE. Stevens water-stage recorder on left bank, 1913-1917; vertical staff used 1909 
to 1912 and for winter readings to 1916; chain gage installed in September, 1916, 
was used for winter readings and as a check on water-stage recorder. Observer, 
Charles Barnett.

DISCHARGE MEASUREMENTS. Made by wading, from footbridge 700 feet below gage, 
or from cable 800 feet below gage.

CHANNEL AND CONTROL. Bed of stream at gage and principal control formed of 
clay and small boulders; slightly shifting. Banks low and subject to overflow at 
flood stages. Control likely to shift during high water.

EXTREMES or DISCHARGE. 1909-1917: Maximum stage recorded, 4.86 feet June 23, 
1911 (discharge, 555 second-feet); a stage of 3.9 feet July 27, 28, 1909, gave a 
discharge of 591 second-feet; minimum stage recorded, 1.97 feet December 7,1915; 
minimum discharge recorded, 5 second-feet February 12, 19] 6 (stage, 3.45 feet).

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. None.
REGULATION. During July, August, and September, 1917, the flow was very largely 

regulated by the quantity of water turned into this stream from the United States 
Reclamation Service St. Mary canal. This condition will continue, as it is 
expected that the canal will be permanently in use.

ACCURACY. Stage-discharge relation fairly permanent up to 1916; during 1916 and 
1917 changed during high stages and by water from the United States Reclamation 
Service St. Mary canal. Open-water discharge computed by applying mean 
daily gage height to rating table and applying.corrections for periods of shifting 
control; winter discharge determined from hydrographs based on discharge meas 
urements, records of maximum and minimum temperature, and gage-height 
graphs. Records fair.

COOPERATION. Station maintained jointly by the United States Geological Survey 
and the Reclamation Service, Department of the Interior, Canada.

1 Station formerly called " North Fork of Milk River near Kimball, Alta.," in reports published by the 
United States Government and "North Branch of Milk River at Peters' ranch" in Canadian reports.



238 WATEE SUPPLY OF ST. MAEY AND MILK EIVEKS, 1898-1917.

Discharge measurements of North Fork oj Milk River near international boundary, 1910-
1917.

Date.

1910.

1Q

> 91

9ft

May 5
11
20
24

8
! 16

21
30

July 6
23
29

11
Sept. 2

10
i 18

23
30

Oct. 11
23
27

Nov. 5
12

1911.
Apr. 20
May 3

13

8
23
25

July 15
18

Aug. 9
15

Sept. 1
4

25

1912. 
Apr. 24 
May 8 

10
31 

June 2 
21 

July 2 
18 
19 

Aug. 7 
26 
28 

Sept. 18 
. 20

Oct. 21 
28 
30 

Nov. 19 
Dec. 3

1913.
May 2

20
23

14
24
26

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....40.. ................

....'do....... ..............:.do.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

. ....dp....... .......... .

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.... ......... .....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do........ ..........

.....do..................

.....do..................

.....do..................

.....do..................

L. J. Gleeson..... ...... 
.;... do..... ............. 
.....do..................
.....do.................. 
.....do..................
.....do.................. 
G. F. Deas............. 
V. Meek................ 
.....do.................. 
.....do.................. 
. ....do.... ........ .---.. 
.....do.................. 
.....do.................. 
.....do..................
G.F. Deas.... ......... 
V. Meek....... ......... 
.....do.................. 
.....do.................. 
.....do..-.....-..---...

F. E. Burfleld. ........

F.B.Burfield. ........
.....do..................

F.R. Burfleld. ........
.....do..................

Gage 
height.

Feet. 
1 79
1 70

1.69
1.70
1.66
2.00
2.03
1.68
1.76
2.21
1.80
1.67
1.71
1.65
1.51
1.51
1.51
1.47
1.60
i *»a
1 49
1 f\S

i *\n
1.47
1.44
1 79

1.68
1.45

1.74
1.94
1.69
1.72
1.58

1.61
1 80
2.09
1.59
1.61
3.21
1 Q1
1 91«

1.92 
1.91 
1.91
1.85 
1.82 
1.83 
2.2,2 
2.09 
2.08 
1.99 
1.93 
1.89 
1.83

1.90
1.89 
2.20 
1.94 
2.04

2.05
2 00

2 94.

1 94
1.87
1 84
2 31

Dis 
charge.

Sec.-ft. 
40.8
46.1
40.9
30 9
35.6
53.3
59 2
O1 0

31.0
66.1
25.2
29.5
25.9
00 1

20.0

18 4
1Q A

27.7
26.3

26.4
OO ft

20.7
91 n
1*7 *\

OJ 0

19.7

61.3
36.0

22.2

17.8

49.0
24.0
25.6

143.6
38.8
OK rt

43.60 
49.10 
53.10
34.90 
3'2.50 
22.90 
51.90 
28.50 
25.32 
23.80 
22.00 
21.25 
22.24

22.60 
24.80 
20.50 
28.60 
24.00

49.2
00 A

66.0

30.0

76.2

Date.

1913. . 
July 9

90

28
Aug. 11

29

Oof 9"\

17
01

1914.

24
Feb. 10

97
Mar 14

27

22
May 15

94

11
24
25
25

July 17
01
22

10
18

Oof 14

15

27
TjfW* 1 K

Jan. 1
22

Feb. 10
25 

Mar. 16 
16 
17
26 

Apr. 21 
25 

May 7 
9 

27 
June 16 

17 
17 
18

July 14 
14 
14 
14 
15 

Aug. 4 
g

18
in

7
23

Made by 

F. R. Burfleld.........
.....do..................
W. A. Lamb. ..........

.....do..................
W.A.Lamb... ........
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
W. A. Burton.. ........

.....do...... ............

.....do..................

.....do...... ..... .......

.....do..................

. ....do.. .............. --

.....do..................

.....do..................
W. A. Lamb.. .........

.....do..................
G.H.Whyte..... ......

.....do..................

.....do..................

.....do..................

.....do..................

.....do.. ....... -.... ...-

.....do.................. 

.....do.................. 

.....do.. ................ 

.....do............r......

.....do..................
V. A. Newhall.. ....... 
W. A. Lamb......*.... 
V. A. Newhall-- ....... 
.....do.................. 
W. A. Lamb........... 
V. A. Newhall. ........ 
.....do....... .. ......... 
.....do.. ................ 
.....do..........-.---.-.
B. E. Jones............ 
.....do.................. 
V. A. Newhall. ........ 
.....do.................. 
.....do.................. 
.....do..................

V. A. Newhall.........
.....do..................
.....do..................
W.H. Storey. .........

.....do..................

.....do..................

Gage 
height.

Feet. 
1.77
1.77
1.80
1.84
1.74
1.74
1.84
1.81
1.76
1.69
2.12

2.00
2.55
3.42
2.93
2.25
1.9~7
1.96
1.77
1.75
1.75
1.72
1.64
1.63
1.84
1.71
1.58
1.56-
1.54
1.57
1.59
1.58
1.60
1.61
2.40
2.42
1.78
1.89
2.12

2.11
2.27
2.48
1.91 
3.23 
3.46 
2.95
1.95 
L82 
1.76 
1.84 
1.76 
1.76 
2.33 
2.30 
2.24 
2.74
2.26 
2.26 
2.27 
2.25 
2.21 
2.20 
2.13
2.10
2.05
2.34

«2.43
2.06
1.97
2.02

Dis 
charge.

Sec.-ft. 
21.7
21.8
22.0
27.3
18.3
17.1
23.0
27.3
20.2
14.6
14.1

16.5
12.3
13.5
16.2
43.0
24.0
43.0
25.0
25.0
24.0
23.0
15.6
16.5
31.0
23.0
13.6
12.0
11.4
13.5
14.1
13.3
13.2
14.9

101.0
110.0
26.0
34.0
15.7

15.4
16.3
16.4
17.5 

112.0 
166.0 
96.0
38.0 
32.0 
25.0 
32.0 
26.0 
25.0 
90.0 
86.0 
83.0 

159.0
80.0 
80.0 
83.0 
82.0 
75.0 
70.0 
61.0
57.0
50.0
84.0
39.0
56.0
44.0
40.0

o Ice present.
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Discharge measurements of North Fork of Milk River near international boundary, 1910-
1917 Continued.

Date.

1916.

Feb. 11

16

25
26

31

11
21
27
27
28

July 19
9Q

Aug. 19 
Sept. 5 

 
7 
7 

27
28 

Nov. 15 
16 

Dec. 12

Made by  

W. H, Storey..........
V.A.Newhall.. .......

.....do.................

.....do..................

.....do..................
W. A. Lamb...........
.....do..................
S.H. Frame.. .........
.....do..................
A. H. Tuttle...........
S. H4Frame,.,.. ......

A. H. Tattle...........

W. A. Lamb...........

V. A.NewhalT......... 
S. H. Frame........... 
.....do.................. 
.....do.................. 
.....do.................. 
.....do...............:..
.-...do................. 
.... .do..... ........ .....
.... .do.. ................ 
H. W. Rowley... ......

Gage 
height.

Feet.

3.57
a 3. 11

2.45
2.30
2.07
2.10
2.45
2.45

2.90
2.44
2.47
2.50

2 00

2.38 
2.38 
2.28 
2.21 
2.27
2 1Q

2.14 
"2.49 

2.41 
a 2. 36

Dis 
charge.

Sec.-fi. 
32.0

& 5.5
36.0
91.0
74.0
58.0
55.0

99.0
180.0
182.0
103.0
120.0
1B4.0
267.0
79 n
62.0
92.0 

101.0 
80.0 
73.0 
71.0 
KQ n
52.0 
53.0 
55.0 
41.0

Date.

1917.

6
23

Feb. 21
Mar. 14
Apr. 3

»
9

10
H)
16

May 4

30

21
July 10

2 » 
27 

Aug. 18 
26 

Sept. 15 
20

Oct. 15 
Nov. 7 

10 
24 

Dec. 5

Made by  

.. ...do........... .......
G. S. Wenden........-
.....do.....-...........
A. W. P. Lowrie. ......
.....do  . ..............
.....do... ...............
. ....do.... ............ ..
.....do..................
W. A. Lamb...........
A. W. P. Lowrie. ......
.....do.. ................
.....do.... ..............
W. A. Lamb.....,..!..
A.W. P. Lowrie.......

.. ...do...... ............
W. A. Lamb... ........ 
A.W. P. Lowrie.... .. . 
W. A. Lamb... ........ 
A.W. P. Lowrie....... 
W. A. Lamb. .......... 
A.W. P. Lowrie...... .
.....da.................. 
.....do................. 
B. E. Jones.... ........ 
S. H. Frame. ......... . 
D.G.Chadsey. ........

Gage 
height.

Feet. 
2.29
3.10
2.49
2.20
2.22
2.23
4.05
3.98
3.25
3.29
2.16
2.64
2.44
2.34
L99
1.96
3.12
3.10 

*3.20 
3.23 
3.24 
1.81 
1.73
1.66 
1.71 
1.70 
1.71 

"1.97

Dis 
charge.

Sec.-fL 
a 33
a 45
«2?
« 38
« 28
a 46
"462

491
311
319
101
181
142
12§
84
82

264
265 
305 
304 

. 303
51 
41
34 
38 
36 
37 
35

a Ice present. 6 Estimated. c Ice going out.

NOTE. "W. A. Lamb. A. H. Tuttle, and B. E. Jones are engineers employed by United States 
Geological Survey. . .

Daily discharge, in second-feet, of North Fork of Milk River near international boundary,
1909-1917.

Day.

1909. 
1.... ........

3. ......... ..

5. .......... .

7. ...........
8.. ....... ...
g

10............

11..... ...... .
12............
13..... .......
14............
1 *\

July. Aug.

62
62
S2
CO

56

56
56
56
>ifi

Kfi

%R

56
56
56
50

Sept.

46
46
46
46
46

46
46

46

. 4«
46
46
46
46

Oct.

50
cn
ptfi

50
50

Kf\

Kfl

Kf\

CA

p;/i
en

Wl
cfl

50

Nov.

>in
50
in
50 '

50

50
Kf\

Kf\

Cfi

cn

ptfl

5054'
54
KA

Day.

1909. 
16...... ......
17--. . ......
18............
19............
20.. ...... .-...

22............
23... ........ .
24.. ..........
26.. .. ........

26.... ........
27... .........
28...... ......
29- ..........

31.... ........

July.

51
50
50
42
53

rni

591
118

94
87

Aug.

50
56
56
56
56

52
50
46
46
46

46
46
46
46
46
46

Sept.

50
50
50
50
50

50
50
50
50
50

50
50
50
50
50
50

Oct.

50
50
50
50
50

50
50
50
50
50

50>in
>;n

.50
50
50

Nov.

54
54
54
54
54
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Daily discharge, in second-feet, of North Fork of Milk River near international boundary,
1909-1917 Continued.

Day.

1910. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1911. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22. .............
23. .............
24..............
25. .............

26..............
27..............
28. .............
29..............
30. .............
31..............

Jan.

,

'  »

Feb. Mar.

.......

Apr.

37
37
07

36

40
41
JQ

40
40

38
41
42
43

42
40
38
36
34

31
32
32
35
36

JO

42

44

cfi
111
100

89

56
39
39

May.

36
36
38
00

36

38
34
34
34
33

11
30
qo

33
35

37
35
35
36
38

44
38
34
28
30

31

28
28
28
31

39
39
39
39
40

40
40
40
40
40

40
40
42
65

142
74
60
56
53

49
61
43
172
Qfi

45
V)

38
37
37
37

June.

30
30
31
00

28

27
32
66
40
00

26
23
OK

oe

oe

25

26
97
30

32
^9
^n
28
97

26
27
26
26
25

45
39
38
37
32

36
qfi

39
Sfi
32

30
in
28
27
25

24
23
22

21

53
46
555
308
375

87
65
47
41
53

July.

25.0
24.5
24 5
22.0

21.5
22.5
00 K

30.5
01 n

01 e
on A
29 0
OQ e
on o.

on e
on n
29 5
on A
on e

on A
on e

29 0
23.0
99 n

99 n

99 n
22.0
22.0

43
A 1)

41
on
17

36
34
32
qi
^n

OQ

97
27
97

27
OQ

3ft

qo

29

29
77
42
40
38

36
33
32
29
74
41

Aug.

22.0
22 0

01 A

01 A

01 n
22 0
OK A

24.5

22 0

21.0

in A
99 O
20.5
01 ft

21.0
20.5

IQ i

18.5

IK
i^
44
10Q

112

81
68
53
EC

47
38
36
32
28

28
97
27 -
97
28

28
27
97
27
26

26
25
25
25
25
24

Sept.

27.5
28.5
35.5
39.0

25.5
35.5
28.0
oc e

OQ K

26.0

OQ A

99 n
22.0

99 n

20.0

21.0
29 5
26.0
29.5
28.0

26.5
Oq A

22.0
99 n
22.0

24
24
OE

144
202

111
102
100
Q4

94
Ql
CA

74
68

54
43
42
41
41

40
in
34
39
39

38
37
37
36
35

Oct.

22.0
21.0
21.0
21 0
21.0

21.0
21.0

21 0
91 n

01 A

91 n

22.5
99 n

21.0

OA K

18.5
18.0

33.5
91 n
20.0
IQ i
10 i
19.5

OR
17
 34
19

41

38
07

36
Qfi
35

35
34
34
35
36

36
36
35
37
38

37
39
39
40
39

41

44
45
44
42

iMov.

18.0

a 26. 5
OO A

32.5

a 25. 5
18.0
19.0
OC A

qq A

26.0
22.5
97 t\

97 *\
qt n

OK C

qo n
on c

OQ A

Oft e

26.0
OA e;

29.5
qo A

32.0
qo A

32.0

4S
43

Dec.

V

-

a Interpolated.
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Daily discharge, in second-feet, of North Fork of Milk River near international boundary,
1909-1917 Continued.

Day.

1912. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............

25..............

26..............
27..............
28..............
29..............
30..............
31..............

1913. 
1.. ............
2..............
3..............
4..............
5..............

6......;.......
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

Jan.

"

12.6
13.0
13.0
12.8
13.5

13.3
12.2
11.7
11.1
10.6

8.9
9.9
10.4
13.1
13.2

13.6
13.4
13.6
14.2
10.6

10.1
10.6
11.3
12.5
12.7

14.0
14.7
15.1
15.4 
16.5 
16.7

Feb.

17.4
17.4
17.9
18.7
19.0

19.4
19.5
19.4
18.9
18.3

18.6
18.6
18.8
19.0
1Q 9

22.0
26.0
26.0
26.0
26.0

26.0
26.0
24.0
23.0
20.0

22.0
22.0
99 n

Mar.

22
21
21
22
23

24
29
34
35
34

32
28
24
24
24

24
24
24
23
23

23
23
23
23
23

23
23
24
24 
23 
23

Apr.

V!
47

51
55
57
55
53

53
52
52
51
51

50
50
48
49
49

51
50
50
51
52

a 24
V)
40
48
56

64
79
on
on
100

140
180
220
278
172

03
87
76
72
70

54
39
35
31
34

32
31
<?n
30 
31

May.

50
51
51
51
51

52
50
51
52
54

53
53
51
49
48

45
45
44
41
46

93
180
116
SQ
64

52
46
45

. 43
41
w

46
48
56
45
44

42
51
47
41
43

59
58
57
52
51

59
79
88
93
79

74
75
68
63
62

63
63
61
65
52 
48

June.

36
35
31
30
in

28
28
27
11
31

30
28
28
27
29

34
33
30
27
27

27
28
29
29
30

30
29
30
35
54

47
44
41
43
1Q

38
38
1Q

38
42

39
41
33
32
30

28
27
27
31
52

34
28
28
27
38

54
71
75
55 
55

July.

46
49
46
43
38

33
31
69
53
52

45
40
44
40
39

33
31
29
25
27

58
62
72
60
46

37
27
25
23
22
22

42.0
32.0
26.0
31.0
29.0

24.0
22.0
18.7
21.0
19.5

25.0
25.0
22.0
20.0
20.0

20.0
19.5
18.7
18.7
17.9

.17.9
18.7
21.0
18.7
22.0

45.0
31.0
24.0
24.0 
26.0 
21.0

Aug.

23
26
25
23
23

22
22
22
22
22

22
22
22
22
21

23
22
21

a 21
21

20
21
20
20
20

20
20
20
20
20
20

18.7
17 9
18,7
18.7
18.7

17.9
17.0
97 n
46 0
27.0

27.0
24.0
22.0
25.0
OQ ft

22.0
23.0
26.0
24.0
23.0

21.0
19.5
19.5
18.7
18.7

18.7
18.7
17.9
18.7 
24.0 
26.0

Sept.

21
20
22
27
28

27
29
28
25
24

23
23
22
22
21

22
22

a 23
a26
27

30
31
32
30
28

27
28
26
25
24

24.0
240
23.0
24.0
24.0

25.0
25.0
25.0
25.0
25.0

25.0
25.0
25.0
25.0
25.0

25.0
26.0
26.0
27.0
26.0

27.0
34.0
37.0
32.0
25.0

19.5
19.5
19.5
19.5 
24.0

Oct.

24
24
24
23
23

23
23
23
24
25

27
29
28
26
26

26
26
28
26
24

21
22
27
36
34

33
31
38
31
24
28

30
29
29
30
30

30
30
31
32
33

35
71
53
41
33

31
32
31
27
27

24
25
23
24
23

22
21
24
24 
24 
41

Nov.

28
33
37
32
38

42
40
41
40
41

42
34
28
26
29

33
41
42

a 43
43

41
38
33
29
28

25
24
22
22
21

26
27
33
38
26

25
24
24
24
23

24
22
33
44
33

22
21
21
47
37

27
29
26
24
23

27
26
26
24 
23

Dec.

20
20
24

19.5
ia fi
OO f\

20.0
is a

21.0
n o
10 Q

99 ft
OQ fi

19.5
20.0
99 ft
21.0
1Q Q

18.8
10 ^
14.6
14.5
14.5

14.5
14.5
14 4
14.4
14.3

14.3
14.3
14 1
14.2 
14.2 
14.1

123678° S
Interpolated.
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WATER SUPPLY OF ST. MAEY AND MILK EIVEES, 1898-1917. 243

Daily discharge, in second-feet, of North Fork of Milk River near international boundary,
1909-1917 Continued.

Day,

1916. 
1..............
2..............
3. .............
4......:.......
5..............
6..............
7..............
8..............
9..............
10. .............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
W. .............
20..............
21..............
22..............
23..............
24..............
25..............
 26..............
27..............
28. .............
29..............
30..............
31..............

1917. 
1.. ............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
V).. ............
n. .............
12.. ............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
23..............
29..............
30........... ..
31..............

Jan.

34,0
34,0
34.0
33.0
33.0
33.0
33.0
33.0
32.0

032.0
32.0
32.0
32.0
32.0
31.0

oSl.O
31.0
31.0
30.0
31.0
32.0
34.0

,35.0
«34.0
32.0
30.0
29.0

«27.0
25.0
22.0
20.0

20
24
28
31
40
45
47
47
47
46
44
41
38
35
32
28
27
27
28
28
28
28
27
27
28
28
28
28
25
21
18

Feb.

18.3
16.6
15.0
13.6
12.0

ol0.4
9.0
8.0
7.0

a 6.1

5.5
5.0
10.0
80.0
150.0

o700.0
600.0
400.0
200.0
180.0
170.0
160.0
150.0
140.0
115.0
80.0
55.0
45.0
38.0

17
18
20
23
27
31
36
40
44
46
47
47
47
47
47
46
45
44
42
40
38
W
34
30
21
20
21
21

Mar.

36
36
37
40
43
46
51
64
83
104
123
144

ol64
189
154
91
82
58
80
102
100
76
62
54
53
61
68
57
48
50

o65

23
24
25
26
26
27
27
28
28
28
28
28
28
2R
28
27
27
27
27
28
30
32
34
36
38
39
40
41
42
43
44

Apr.

81
80
83
63
57
74
80
81
90
96
90
100
103
91
73
86
85
82
81
73
66
68
65
61
58
56
128
130
55
54

45
45
46
48
50

«52
«150

482
326
410
375
255
198
159
105
98
121
10ft

161

170
128
146
145
 j on

110
118
161

May.

74
88
74
63
62
56
55
53
51
47
47
53
55
56
50
81
51
50
49
50
48
45
70

106
o!66
225
178
140

o!58
175
99

132
204
252
184
150
271
295
225
219
208
208
216
232
196
182
170
122
121

140
166
136
136
 tAK

154
156
1 49
151

135
119

June.

138
145
96
84
149
159
102
88
84
148
169
101
84
82
75
73
71
68
80
88
100
110
125
80
90
94
108
241
214
162

«119
119

0112
105

0102

98
QA

0121
ol52

184
o!54

1 r»0

ollO
 97

o93
«89
85

97
89
01

on

on
ftQ

85
OK

83
04
84

July.

102
93
96
86
78
76
74
78
78
71
64
64
68
64
60
57
64
76
74
70
64
62
58
62
66
74
104
78
61
55
55

192
194

o208
223
^ifi

234
232
243
262
248
273
283
9Q9
290
285 1
273
271
266
264
278
*>Qfl
OQ7

297
314
304
OA<>

316
01 Q

316
326

Aug.

56
56
56
57
61
58
58
64
158
137
104
83
100
95
74
70
82
134
93
80
80
79
77
82
86
87
JB3
82
82
84
80

323
328
323
328
322
319
319
326
323
323
328
321
319
311
307
307
304
304
QAQ

^14

311
OAQ

309
OAQ

OAQ

qr\4

304
304
OflQ

321

Sept.

78
78
170
230
122
82
76
75
72
74
67
63
67
79
75
70
65
63
61
59
59
57
57

,55
50
51
58
53
52
51

316
311
311
316
316
309
302
302
309
287
304
266
128
64
50
44
43
43
42
41
50
46
46
CO

en

46
47

16
45

Oct.

53
56
56
59
65
80
80
64
60
60
63
62
58
54
53
53
56
62
63
72
85
72
60
60
57
57
60
57
54
53
55

46
45
43
40"39

38
36
35

o36
38

«33
37

«36
a35
34
34
40
42
42

44
41

45
-19

Oft

42
50
41
45

Nov.

53
55
54
53
53
50
54
81
56
44
46
48

050
o52
53
55
56
58
56
56

o56
o56
o56
56
55
54
54
53

«52
«51

58
53
47
44
42
40
40
39
39
37
37
36
35
34
34
33
34
37
<u
3d

34
07

07

or

34
0 1

00

34
34

Dec.

049.0
48.0
48.0
47.0
47.0
47.0
47.0
46.0
45.0
44.0
42.0
41.0
40.0
40.0
38.0
37.0
36.0
35.0
34.0
32.0
30.0
28.0
26.0
24.0
21.0
19.0
17.0
15.2
13.8
15.0
17.0

33
34
34
34
35
35
36
38
36
34
34
34
32
33
34
35
35
35
35
35
35
36
36
36
37
37
38
39

80
100

o Estimated.
NOTE. 1910: Shifting control Apr. 7 to June 30; records roughly approximate owing to inaccurate gage 

heights. «
1911: Records Apr. 19 to Sept. 25 roughly approximate owing to inaccurate gage heights.
1912: Records roughly approximate owing to inaccurate gage heights.
1913: Stage-discharge relation affected by ice Jan. 1 to Apr. 13 and Dec. 18-31. Records Jan. 1 to Apr. 30 

from gage in NE. i sec. 13, T. 1, R. 23 W. fourth moridian; May 1 to June 30, from gage m NE. i see. 11, T. 
1, R. 23; Aug. 30 to Sept. 22, from gage in NE. i sec. 13. T. 1, E. 23; records Aug. 30 to Sept. 22 roughly 
approximate owing to inaccurate gage heights.

1911: Stage-discharge relation affected by ice Jan. 1 to Apr. 2 and Dec. 9-31.
1915: Stage-discharge relation affected by ice Jan. 1 to Mar. 16 and Nov. 11 to Dec. 31.
1916: State-discharge relation affected by ice Jan, 1 to Mar, 13 and Nov. 11 to Dec. 31.
1917: Stage-discharge relation affected by ice Jan. 1 to Apr. 5 and Dec. 2-31. Shifting control July 2 to 

Aug. 14, Sept, U-15, aad Oct. 1 to N«v. 9.
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Monthly discharge of North Fork of Milk River near international boundary, 1909-1917.

Month.

1909. 
July 21-31........... ..............

November 1-20.. . .................

The period. .................

1910. 
April 7-30.. .......................
May..............................

July..............................

The period ....... I ..........

1911. 
April 19-30......... ...............
May............................:.

July..............................

September. ... ....................
October. ..........................

The period. .................

1912. 
April 9-30........ .................
Mav

July..............................

October. .........................

The period. ............:....

1913. 
January. ..........................

March.............................

May..............................

July..............................

October. ..........................

The year. ...................

1914. 
Jannary... ........................
February. ........................
March.............................
April........*....................
May ..............................

July..............................

September. .......................
October.. . ........................

December. ........................

The year. ...................

Discharge in second-feet.

Maximum.

591 
62 
50 
50 
54

44.0 
58.0 
66.0 
31.5 
25.0 
39.0 
33.5 
33.0

111 
244 
555 

77 
139 
202 

45 
43

57 
180 
54 
72 
26 
32 
38 
43 
24

16.7 
26.0 
35.0 

278.0 
93.0 
75.0 
45.0 
46.0 
37.0 
71.0 
47.0 
23.0

18.0 
16.4 
43.0 

517.0 
52.0 
26.0 
18.5 
31.0 
17.9 

125.0 
103.0 
32.0

Minimum.

42 
46 
46 
50 
50

31.0 
28.0 
23.0 
21.5 
18.5 
20.0 
18.0 
1S.O

39 
37 
21, 
27 
24 
24 
32 
43

37 
39 
27 
22 
20 
20 
21 
21 
20

8.9 
17.4 
21.0 
24.0 
41.0 
27.0 
17.9 
17.0 
19.5 
21.0 
21.0 
14.1

12.3 
11.2 
16.8 
15.5 
16.0 
14.3 
12.8 
11.1 
12.4 
14.9 
19.2 
15.2

Mean.

173 
53
48 
50 
52

38.1 
34.4 
29.6 
26.2 
2i.3 
25.7 
21.2 
27.4

61.7 
60.2 
75.0 
36.3 
41.2 
65.3 
37.8 
43.0

50.6 
57.9 
30.7 
40.9 
21.5 
25.4 
26.7 
33.9 
21.3

12.7 
21.1 
24.8 
78.0 
59.1 
40.5 
24.0 
22.2 
25.2 
31.0 
27.6 
17.5

14.8 
13.6 
30.4 
61.4 
26.0 
18.3 
11.8 
15.2 
14.8 
38.9 
30.6 
20.1

Per
square 
mile.

1.713
.525 
.475 
.495 
.514

.350 

.316 

.272 

.240 

.195 

.236 

.194 

.251

.566 

.552 

.688 

.333 

.378 

.599 

.347 

.394

.465 

.531 

.282 

.375 

.197 

.233 

.245 

.311 

.195

.116

.194 

.228 

.716 

.585 

.401 

.238 

.220 

.250 

.307 

.273 

.173

.147 

.135 

.301 

.608 

.257 

.181 

.147 

.150 

.147 

.385 

.303 

.199

Run-off.

Depth in 
inches on 
drainage 

area.

0.70 
.61 
.53
.57 
.38

2.79

.312 

.364 

.301 

.277 

.225 

.263 

.224 

.280

2.249

.25 

.64 

.77 

.38 

.44 

.67 

.40 

.03

3.58

.38 

.61 

.31 

.43 

.23 

.26 

.28 

.35 

.02

2.87

.13

.20 

.26 

.80 

.67 

.45 

.27 

.25 

.28 

.35 

.30 

.20

4.16

.17 

.14 

.35 

.68 

.30 

.20 

.17 

.17 

.16 

.44 

.34 

.23

3.35

Total in 
acre-feet.

3,774 
3,259 
2,856 
3,074 
2,063

15,026

1,814 
2,115 
1,761 
1,611 
1,310 
1,529 
1,304 
1,630

. 13, 074

1,468 
3,702 
4,463 
2.232 
2,533 
3,886 
2,324 

171

20, 779

2,210 
3,560 
1,827 
2,515 
1,322 
1.511 
1,642 
2,017 

127

16,731

781 
1,172 
1,525 
4,641 
3,634 
2,410 
1,476 
1,365 
1,500 
1,908 
1,642 
1,076

23, 128

910 
755 

1,869 
3,654 
1,599 
1,089

; 910
i : 935 
' 881 

2,392 
1,821 
1,236

18,051
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Monthly discharge of North Fork of Milk River near international boundary, 1909-1917 
Continued.

Month.

1915. 
January

April..............................

July..............................

1916.

April..............................
May..............................

July..............................

T'tiA troar

1917.

May..............................

July..............................

Discharge in second-feet.

Maximum.

16.8
18.8 

178.0 
190.0 
87.0 

231.0 
190.0 
127.0 
297.0 
92.0 
67.0 
58.0

35 
700 
189 
130 
225 
241 
104 
158 
230 
85 
81 
49

47 
47 
44 

482 
295 
184 
326 
328 
316 
50 
58 

100

Minimum.

14.9 
16.4 
19.1 
17.0 
22.0 
26.0 
70.0 
50.0 
48.0 
59.0 
32.0 
33.0

20.0 
5.0 

36.0 
54.0 
45.0 
68.0 
55.0 
56.0 
50.0 
53.0 
44.0 
13.8

18.0 
17.0 
23.0 
45.0 

119.0 
81.0 

192.0 
304.0 
41.0 
34.0 
33.0 
32.0

Mean.

15.8 
17.2 
65.0 
41.0 
37.0 

120.0 
102.0 
68.0 
78.0 
73.0 
51.0 
40.0

31 
117

78 
80

. 82 
* 114 

72 
83 
76 
61 
54 
34

Per 
square 
mile.

0.156 
.170 
.644 
.406 
.366 

1.190 
1.010 
.673 
.772 
.722 
.505 
.396

.307 
1.160 
.772 
.792 
.812 

1.130 
.713 
.822 
.752 
.604 
.535 
.337

32 
35 
31 

167 
177 
103 
270 
315 
153 
40 
38 
39

1

Run-off.

Depth in 
inches on 
drainage 

area.

0.18 
.18 
.74 
.45 

,.42 
1.33 
1.15 
.78 
.86 
.83 
.56 
.46

7.94

.35 
1.25 
.89 
.88 
.94 

1.26 
.82 
.95 
.84 
.70 
.60 
.39

9.87

Total in 
acre-feet.

9.72 
955 

3,997 
2, 440 
2,275 
7,140 
6,272 
4,181 
4,641 
4, 489 
3,035 
2,460

42,857

1,906 
6,730 
4,796. 
4,760 
5,042 
6,783 
4,427 
5,103 
4,522 
3,751 
3,213 
2,091

53, 124

1,968 
1,944 
1,906 
9,937 

10,883 
6,129 

16, 602 
19, 369 
9,104 
2,460 
2,261 
2,398

84,961

In 1913 during January, February, March, April, records are from the station on NE. J sec. 13, T. 1, R. 23 
W. fourth meridian.

In 1917. run-off not computed owing to part of the discharge being from the St. Mary canal, United States 
Reclamation Service.
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Mean monthly discharge, in second-feet, of North Fork of Milk River near i
boundary, 1909-1917.

Year.

1909....................
1910....................
1911. ...................
1912....................
1913....................
1014. ...................
1915....................
1916....................
1917

Average run-ofl, acre- 
feet...................

Average run-off per

Jan.

13 
15 
16 
31 
32

21 

1,291

Feb.

21 
14 
17 

117 
35

41 

2,312

Mar.

25 
30 
65 
78 
31

46 

2,828

Apr.

638 
o62 
c42 
78 
61 
41 
80 

167

72

4,284

May.

34 
60 
58 
59 
26 
37 
82 

177

67 

4,120

June.

30 
75 
31 
40 
18 

120 
114 
103

66 

3, 927

July.

ol73 
26 

. 35 
41 
24 
15 

102 
72 

<*270

45 

2,767

Aug.

53 
21 
41 
22 
22 
15 
68 
83 

eZ315

40 

2,460

Sept.

48 
26 
65 
25 
25 
15 

" 78 
76 

£*153

45 

2,678

Oct.

50 
21 
38 
27 
31 
39 
73 
61 
40

42 

2,582

Nov.

652 
27 

«43 
34 
28 
31 
51 
54 
38

39 

2,321

Dec.

"o2i 
18 
20 
40 
34 
39

30 

1,906

Total 
in acre- 

feet.

ol6, 057 
a 13, 074 
«20, 779 
016,731 
23, 128 
18, 051 
42,857 
53,124 

eZS4,961

34,290 

33,476 

331

o Incomplete record not included in average.
6 Average for part of month assumed as monthly average.
c Estimated.

& Not used in average as flow included water from St. Mary River.

NOTE. Water diverted during 1917 from St. Mary River below Lower St. Mary Lake was delivered to 
the North Fork of Milk River a few miles above this station by the United States Reclamation Service, 
St. Mary canal. The quantities thus delivered to this stream are shown in the following table:

Water delivered.

Month.

July 3-31................................ ..........................................

Second- 
feet.

218
254
215

Acre- 
feet.

0
12, 500
15,600
5,540

'33,640

NOUTH FOUK OF MILK RIVER AT KNIGHT'S HANCH, ALTA.

LOCATION. In NE. J sec. 18, T. 2, R. 20 W. fourth meridian, almost directly south.
of the Knight Sugar Co.'s Horseshoe ranch buildings, about 33 miles by trail from
Kimball.

DRAINAGE AREA. 239 square miles. 
RECORDS AVAILABLE. Open-water records July 17, 1909, to August 25, 1914, when

station was discontinued. 
GAGE. Vertical staff, read by E. Whitney. 
DISCHARGE MEASUREMENTS. Made by wading or from cable. 
CHANNEL AND CONTROL. Bed composed of mud and large cobbles. One channel

at all stages. Right bank high, not subject to overflow; left bank low, subject to
overflow. 

EXTREMES OF STAGE. 1909-1914: Maximum stage recorded, 3.44 feet July 28, 1909
(discharge, 398 second-feet); minimum stage recorded, 0.80 foot August 6, 1914
(discharge, 7 second-feet). 

ACCURACY. Control was fairly permanent while station was being maintained.
Rating curves fairly well defined. Records fair.



WATER SUPPLY OF ST. MAEY AND MILK EIVERS, 1898-1017. 247

Discharge measurements of North Fork of Milt River at Knight's ranch, Alia, W1Q-
1914-

Date.

1910. 
Apr. 8

14
20
28

May 4
11
19
25

8
15
22
29

July 6
23
29

Aug. 4
11

25
Sept. 10

17
Sept. 23

24

Made by 

.....do. ................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

.....do.................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.. ....... ..........

.....do..................

Gage 
height.

feet. 
1.86
1.86
1.89
1.87
1.84
2.03
1.95
1.85
1.71
1.92

1.67
1.63
1.61

1.56
1.56
1.56

1.62
1.68
1.625
1.72
1.68

Dis 
charge.

Sec.-ft. 
50.7
52.6
44.4
43.9
40.6
69.4
56.9
44.2
30.7
57.5
27.1

' 25.1
22.5
21.6
18.3
18.4
18.3
18.8
17.5
22.2
28.2
24.2
39.0
29.7

Date.

1910. 
Sept. 29
Oct. 11

22
27

13

1913.
Apr. 23
May 22

July 10
24

Aug. 30
Oct. 11
Nov. 19

1914.

24
May 18

July 20

Made by  

N.M. Sutherland..... .
.....do..................
.....do..................
.....do..................
.....do................
.....do................

G. F. Deas.. ..........
F.R.Bui-fleld. ........
.....do..................
.....do..................
.....do.................
.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

Gage 
height.

Feet. 
1.68
1.62
1.63
1.60
1.60

1.75
1.68
1.30
1.20
1.22
1.16
1.30

ol.42

1.61
1.15
1.11
1 09
0.90

Dis 
charge.

Sec.-ft. 
30.5
*y* c

25.4

19.3

73.0
73.0
30.2
23.3

21.5

8.6

32.0
27.0
27. -0
13.0

Ice present.

NOTE. No measurements in 1911, 1912.

Daily discharge, in second-feet, of North Fork of Mitk River at Knight's ranch, Alta,,
1909-10, 1313-14.

Day.

1909. 
1.. ..........

3............

5............

6............
7. ...........
8............

10. ...........

11............

13 ............
14............

July. Aug.

82
82
82
82
80

75
58
58
58
58

58
58
58
58
58

Sept.

47
47
47
47
47

38
38
38
38
38

38
38
38
38
38

Oct.

52

52
KO

52

52

52

52

52
CO

52
52
CO

Nov.

43
43
43
43
43

43
43
43
49

43

54
ZA

54
54
54

Day.

1909. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31

July.

62
62
62
62

62
62
62
62
62

68
196
398
181
96
82

Aug.

58
58
58
58
58

58
58
47
47
47

47
47
47
47
47
47

Sept.

42
42
42
42
42

42
42
42
42
42

42
42
42
42
42

Oct.

52
52
52
52
52

52
52
52
52
52

52
52
52
52
52
52

Nov.

54
54
54
54
54

54
54
54
54
54

54
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Daily discharge, in second-feet, of North Fork of Milk River at Knight's ranch, Alta., 
1909-10, 1913-14  Continued.

* Day.

1910. 
1......... ...........................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29. ...................................
30....................................
31....................................

Apr.

51.0

051.5

aSl.5
a51.5
o52.5

52.5
050.5

o48.0
047.0
o 45. 0
a 44. 5

43.0

43.0
35.0
38.0
42.5
40.5

44.5
44.0
45.0
44.0
45.0

May.

45.0
42.5
41.5
40.0
42.5

42.0
41 1

39.0
40.5
49.5

65.0
57.0

54.5
58.0

66.5
RQ 1

73.0
70.5

66.5
58.0
49.5
48.5

45.0
44.5
44.5
46.5
42.5
40.0

June.

32.5
o35.0
o38.0

046.5

o49.5
o53.0

58.5
62.0
41.5

39.0
35.0
32.5
30.0
27.5

29.0
28.5
27.5
27.0
26.0

26.0
25.0
26.5
28.5
28.0

26.0
26.0
24.0

o23.5
023.5

July.

o22.5
o22.5
o22.5
o22.5
o22.0

22.0
o23.5

24.0

023.5

o23.5
o22.5
o22.5
022.0
o22.0

o21.0
021.0
o20.5
o20.5
ol9.5

ol9.5
olQ.O

19.0
19.0
19 0

19.0
19.0
19.0
18.0
19.0
18.0

Aug.

ol8.0
ol8.0
ol8.0
ol8.0
ol8.0

olS.O
ol9.0
ol9.0
019.0
ol9.0

ol8.0
ol8.0
ol8.0
ol8.0
ol8.0

ol8.0
olS.O
ol8.0
ol8.0
ol8.0

o!7.5
ol7.5
ol7.5
o21.0
o23.5

o25.0
o25.0
o21.0
o22.0
o22.0
o22.5

Sept.

o22.5
o23.5
o23.5
o24.0
"25.0

o25.0
o26.0
a 28. 5
026.5

97 %

27 5
o26.5

a25.0
o25.0

o24.0
23.5
93 %

o25.0
a 26 5

o27.5
o29.5
oSl.5
o27.5
o27.5

o27.5
o27.5
o27.5

27.5
o26.5

Oct.

o26.5
o26.0
026.0
o25.0
024.0

o24.0

o23.5
023.5

92 5
o22.5

o22.5
022.5

022.5
o23.5
023.5
o23.5
o23.5

o23.5
23.5

o22.5
o22.5
o22.0

o22.0
21.0

o21.0
o21.0
o21.0
021.0

Nov.

«21.0

91 n

o22.5
022.5
a 23. 5

-024.0
o25.0

a25.0
a26.0

26.5

Day.

1913. 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

June.

Day.

1914. 
1..............
2..............
3..............
4..............
5..............

C. .............
7..............
0

9..............
10..............

July.

61 
40 
31 
31 
31

23 
27 
23 
23 
23

27 
27 
27 
23 
23

July.

24.0 
24.0 
23.0 
22.0 
24.0

22.0 
20.0 
16.5 
16.5 
16.5

Aug.

24 
23 
23 
23 
25

23 
23 
26 
45 
50

56 
31 
25 
26 
25

Aug.

10.0 
10.0 
10.0 
10.0
8.8

7.0 
10.0 
10.0 
16.5 
18.6

Sept.

27 
23 
23 
21 
21

21 
21 
21 
21 
20

21 
21 
21 
23 
22

Oct.

23 
23 
23 
24 
25

35
35 
35 
33 
31

31 
43 
38 
33 
29

Day.

11..............
12..............
13..............
14..............
15..............

16..............
17.............. 
18..............
1Q
20..............

Day.

1913. 
16............
17............
18............
19............
20............

21............
22............
23............
21............
25............

26............
27............
28............
9Q
30............
31............

July.

16.5 
15.8 
18.6 
20.0 
16.5

16.5 
15.8 
15.8 
15.8 
14.4

June.

45 
72 
94 
61 
66

Aug.

18.6 
16.5 
13.0 
13.0 
10. 0

10.0 
43.0 
48.0 
43.0 
39.0

July.

23 
23 
23 
23 
23

23 
23 
23 
25 
23

27 
25 
24 
31 
27 
25

Aug.

23 
23 
23 
23 
23

23 
23 
23 
21 
21

21 
21 
21 
21 
21 
22

Day.

21..............
22..............
23..............
24.............. 
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Sept.

22 
22 
21 
23 
25

23 
25 
35 
36 
31

29 
26 
24 
23 
23

July.

13.0 
11.8 
11.8 
11.8 
11.8

11.8
11.8
10.0
10.0
10.0 
10.0

Oct.

25 
23 
23 
23 
23

25 
29 
29 
25 
25

Aug.

35.0 
16.5 
35.0 
39.0 
39.0

o Interpolated.
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Monthly discharge of North Fork of Milk River at Knight's ranch, Alta., 1Q09-10,
1913-14-

[Drainage area, 239 square miles.]

Month.

1909. 
July 17-31. ........................

October. ..........................
November 1-26. ...................

1910.

July..............................

October. ..........................

1913 
June 26-30. ........................
July...............................

"October 1-25....... ...............

1914. 
July...............................

Discharge in second-feet.

Maximum.

398 
82 
47 
52 
54

52.5 
73.0 
62.0 
24.0 
25.0 
31.5 
26.5 
26.5

94 
61 
56 
36 
43

24
48

Minimum.

62 47 r 
38 
52 
43

35.0 
39.0 
23.5 
18.0 
17.5 
22.5 
21.0 
21.0

45 
23 
21 
20 
23

10.0 
7.0

Mean.

105 
59 
42 
52 
50

46.1 
50.9 
33.7 
21.0 
19.3 
26.1 
23.1 
23.2

68 
27 
26 
24 
28

16.1 
19.8

Per 
square 
mile.

0.439 
.247 
.176 
.218 
.209

.193 

.213 

.141 

.088 

.081 

.109 

.096 

.097

1.41 
3.46 
3.35
2.99 
2.97

.067 

.083

Run-off.

Depth in 
inches on 
drainage 

area.

0.24 
.28 
.20 
.25 
.20

1.17

.165 

.246 

.157 

.102 

.093 

.122 

.111 

.052

1.048

.262 
3.989 
3.862 
3.336 
2.762

14. 211

.077 

.077

.154

Total in 
acre-feet.

3,124 
3,628 
2,499 
3,197 
2,578

15,026

2,104 
3,130 
2,005 
1,291 
1,187 
1,553 
1,420 

598

13,288

674 
1,660 
1,599 
1,428 
1,388

6,749

990
982

1,972

NORTH FORK OF MILK RIVER NEAR MACKIE'S RANCH, ALTA.

LOCATION. In SW. J sec. 19, T. 2, R. 18 W., fourth meridian, about 3 miles north 
of the Mackie ranch buildings, and a mile west of the junction of the North and 
South forks of Milk River.

DRAINAGE AREA. 435 square miles.
RECORDS AVAILABLE. Open-water records July 8, 1909, to November 14, 1910; dis 

charge measurements only 1911-1915. Station discontinued after 1915.
GAGE. Vertical staff.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. Bed of stream sandy. One channel at all stages but stream 

is likely to widely overflow both banks. Control not permanent.
EXTREMES OF STAGE. 1909-1915: Maximum stage recorded, 4 feet July 28, 1909 

(discharge, 559 second-feet): minimum stage recorded, 1.47 feet August 6, 1914 
(discharge, 7.6 second-feet).

ACCURACY. Control fairly permanent while this station was being maintained. 
Rating curves fairly well denned. Records fair.
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Discharge measurements of North Fork of Milk River near Mackie's ranch, Alta.,
1910-1915.

Date.

1910.
Apr. 7

14
19
28

May 3
12
17
26
31

15
23
29

July 7
22
30

Aug. 4
12
20

Sept. 11
17
25
29

Oct. 12
22
28

Nov. 4
14

1911.
Apr. 19
May 4

12
21

July 1
Aug. 3

29
Oct. 17

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.... .do. ...^.. ..........

.....do.................

.....do.................

.....do.................
F. H. Peters...........
.....do.................
.....do.................
.....do.................
N.M.Sutherland......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

feet. 
2.17
2.19
2.05
2.02
2.06
2.24
2.18
2.03
1.94
2.27
1.87
1 84
1.80
1.77
1.75
1.72
1.73
1.74
1.76
1.905
1 S'4

1.90
1.91
1.80
1.85
1.93
1.76
1.74

2.16

1.95
2.11
2.50
1.96
1.94
1.92
2.06

Dis 
charge.

Sec.-ft. 
58.6
58.1
KO O

45.1
co o

69 9
67.2
47.4

82.3
30.3
97 9

20.7
21 6
17.4
17.8
17.4

19.3
32.5
26.7

34.5
94. 9

37.6

14.8

73.57
Ka Qfi

47.60

101.44

oc cfi

32.14
50.95

Date.

1912.

25
July 11
Aug. 17
Oct. 14

1913.

28
July 19
Sept. 12

27
Oct. 17
Nov.- 1

1914.

21

July 21
A i-inr -A

23
Sept. 11
Oct. 14

26

1915.
Apr. 7

28
May 25

July 18

24

29
Oct. 17

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
F. R. Steinberger .....

.....do.................

.....do.................
G.H.Whyte. .........
W.H. Storey... .......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
1.95
1.84
2.10
1.86
2.00

1.97
2.30
1.73
1.60
1.76
1.77
1.72

1.92
1.80
1.70.
1.50
1.47
1.57
1.60
1.83
1.84

2.18
1.74
1.88
2.44
2.52
2.33
2.11
2.17
2.18
2.25

Dis 
charge.

Sec.-ft. 
37.62
22.27
56.57
27.10
43.30

49.0
94.0
26.0
19.4
29.0
28.0
26.0

47.0
33.0
26.0
10.7
7.6

13-5
15.4
35.4
38.5

102
34
46

134
151
110
72 .
86
87
Q7

Daily discharge, in second-feet, of North Fork of Milk River at Mackie's ranch, Alta., 1909-10.

Day.

1909. 
1-. ..........

3............
4............

6............
7............

9
10............

11............

13............
14. ....... ....
15............
16............

July.

104
98

91
85
80
7«

70
69

Aug.

190
1 t\*\

131
110
01

75
60
KO

CO

52

52
52
^9
CO

^9
52

Sept.

45
45
45

. 45

45
45
45
/JC

4.^

45
45

45
45

Oct.

 us
55
55
55
"is

55
55
CK

KC

55

55
55
CC

53
55
55

Nov.

 0
60
60
60
60

60
60
60
60
60

RO

Day.

1909. 
17............
18............
19
20............

21............
22............
23............
24
91

26............
27............
28............
9Q
QA

31............

July.

68
67
65
65

65
65

65
65

65
236
559

268

Aug.

52
52
52
52

52
52
45
45

45
45
45
45

. 45
45

Sept.

45
45
45
45

,45
45

45
4K

45

Oct.

55
55
55
55

55
55
11
55

CK

55
55
55
55
5 K

Nov.
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Daily discharge, in second-feet, of North Fork of Milk River at Macfcie's ranch,
Alta., 1909-10 Continued.

Day.

1910. 
1.............. ......................

3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9. ...................................

10... .................................

11. ...................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................

21....................................
22.. _ ................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Apr.

o58.5
58.5

a 58. 5
58.5
58.5

a 58. 5
o58.5

58.5
56.8
56.8

a 56.8
54.8

a 54. 8
a 59. 5

56.2
55.0
53.5

o52.2
51.5

51.5
51.2
49.2
48,8
48.5

o48.5
46.8

a 45.0
47.0
49 0

May.

51.2
52.5

053.2
51.2
50.5

49.2
048.2

51.2
56.2
59.8

64. 8

70.0
69.5
CQ *>

69.0
a 67.0

64.8
61.8
59.8

56.5
53.5
51.0

"48.8
48.5

a 47. 5
43.8
41.0
37.2
33.8

o29.8

June.

30.8
29.8
29.5
29.2
28.5

a 26. 8
30.0
34.8
82.2
32.8

31.2
32.0
31.8
31.2

30.2
30.2

29.2
29.8

28.0
28.0

a 27.0
25.0
22.0

19.5
17.2

ol5.2
ol4.8

15.0

July.

15.8
16.8
17.5
18.2
19.5

20.5
a21.5

20.8
20.0
19.8

19.8
19.5
W.5
19.2
19.0

ol8.8
18.8
18.5
17.5
17.8

16.8
o!5.8

16.0
16.2

o!6.5

17.0
17.0
17.2
17.5
17.8
17.2

Aug.

17.2
17.8
17.8

o!7.8
17.8

17.8
17.8)
18.2
18.2
18.2

18.2
a 18. 2

18.2
18.2
18.8

18.8
18.8
19.5
19.5

a 19. 5

20.0
20.8
21.5
22.0
22.8

23.5
24.2
25.0
26.0
26.8
27.5

Sept.

28.5
29.5
30.5
31.5
32.5

33.5
a 36.0

34.8
33.5
32.5

032.5
31.0
30.5
29.5
29.0

28.2
o26.5

26.5
27.0
28.0

o28.8
29.2
30.2
30.8

a. 32. 0

32.5
32.8
34.2

o34.5
34.8

Oct.

33.8
34.0
33.0
32.0
30.8

29.8
28.8
28.0
26.2
26.0

25.0
o24.2

24.0
24.0
24.5

25.0
25.8
26.5
27.2
26.8

26.8
a26.5

27.8
29.5
31.2

31.8
34.5

«37.5
35.0
33.2
30.8

NOT.

29.2
26.2
23.5

o20.5
20.2

20.0
1§.5
19.0
18.5
17.5

16.8
16.5
15.5

a U.8

« Gage read; determinations for all other days interpolated.

Monthly discharge of Norm Fork of Milk River at Mackie's ranch, Alta., 1909-10.« 

[Drainage area, 435 square mites.J

Month.

1909. 
July 8-31.. ........................

The period. .................

1910.
April.............................

July..............................

Discharge in second-feet.

Maximum.

559 
190 

45 
55 
60

59.5 
70.0 
82.2 
21.5 
27.5 
36.0 
37.5 
29.2

Minimum.

65
45 
45 
55 
60

45.0 
29.8 
14.8 
15.8 
17.2 
26.5 
24.0 
14.8

Mean.

125 
64 
45 
55
60

54.0 
54.2 
29.1 
18.2 
20.2 
31.0 
29.0 
19.84

Per 
square 
mile.

0.287 
.147 
.103 
.126 
.138

.124 

.125

.067 

.042 

.046 

.071 .067- 

.046

Hun-ofl.

Depth, in 
inches on 
drainage 

area.

0.26 
.17 
.11 
.15 
.06

.75

.138

.144 
.075 
.048 
.053 
.079 
.077 
.024

.638

Total in 
acre-feet.

5,949 
3,935 
2,678 
3,382 
1,309

17,253

3, 213 
3,333
1.732 
1,119 
1,242 
1,845 
1,783 

551

14,818
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DEER CREEK AT DICKINSON'S RANCH, ALTA.

LOCATION. In SW. | sec. 15, T. 1, R. 12, W. fourth meridian.
DRAINAGE AREA. 7 square miles.
RECORDS AVAILABLE. Incomplete records of open water flow, May 26, 1911, to 

November 7, 1911, and May 3, 1915, to October 31, 1915. Miscellaneous dis 
charge measurements in 1912, 1913, 1914, and 1916. (See pp. 561-570.)

GAGE. Vertical staff; read in 1915 by H. E. Sammons.
DISCHARGE MEASUREMENTS. Made by wading; at high stages could be made from 

traffic bridge 200 feet above gage.
CHANNEL AND CONTROL. Bed gravel with sand covering stones. Banks low, and 

subject to overflow; right bank covered with brush; left bank clean and covered 
with sand and gravel. Channel about 40 feet wide; in ordinary stages stream 
is 6 to 10 feet wide. One channel at all stages. Stage-discharge relation is sub 
ject to great change in high water but apparently constant in low water.

EXTREMES OF DISCHARGE. 1911 and 1915: Maximum stage recorded, 3 feet, June 
24, 1911 (discharge, 127 second-feet); minimum stage recorded, 1.58 feet, June 
18, 1911 (discharge, 0.40 second-foot).

DIVERSIONS. There are several diversions for irrigation below this station.
ACCURACY. Stage-discharge relation not permanent in 1915. Gage read once daily 

to hundredths. Two rating curves made because of shifting control, but 14 
measurements were made and rating curves are well defined between gage 
heights 1.60 feet and 2 feet. Daily discharge determined directly from curves. 
Records for period good.

Discharge measurements of Deer Creek at DicMnson's ranch, Alta., 1911-1916.

Date.
r

1911. 
May 26

26
July 8

24
Aug. 11

21

20
Oct. 24
Nov. 6

; 1912.
Apr. 26

20
29

20
OQ

July 3
ia
26

10
*>1
29

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
1 7K

1 71

2.34
2 1 ft

*> n^
2 1Q

2.10
1.97
1.46
1 29
1.22

1 Vt
i 9ft
1 99

1.27

1.11
1.06
1.11
1.16
1 99

11Q
115

1.13

Dis 
charge.

Sec-ft. 
2.67
2 1*1

20.82
4.48
1.36
6 on

2.51
.54

6 DQ

S on

2 5ft

2 DO

2 O7

1.61
2.63
.39
.70
w

.63
09

1.70
1.74
1.10
.80
.66

Date.

1912. 
Sept. 13

28
1 o

30

11

1915.
May 3

20

24
July 22
Aug. 8

1 S
*>ft

Sept. 4
16
24

Oct. 5
13
20

1916.
Mar. 10

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
1 19
1 1 S

1.20
1.49
1 39
1.24
1.07

1.68
2.00
1.90

1.78
1 71

1.67
1.64
1.68

  1.67
1.65
1.71
1.69
1.69

2.41

Dis 
charge.

Sec.-ft. 
0.62
1 94

1.41
7 9Q

4.13

.26

1 03
8.35
4.80
6 40
3.02
2 nfi
1 91

.77
1.09
1.11
.83

1.37
1.31
1 91

7.9
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Daily discharge, in second-feet, of Deer Creek at Dickinson's ranch, Alta, 1911,1915.

Day.

1911. 
1. ............................................
2........:....................................
3.............................................
4.............................................
5.............................................

6.............................................
 7.............................................
S.. ...........................................
9.. ......>....................................
10.............................................

11.............................................
12.............................................
13.............................................
14.............................................
15.............................................

16.............................................
17.............................................
18.............................................
19
20.............................................

91
22............................................
23............................................
94
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Day.

1915. 
1...........
2........... 
3........... 
4........... 
5...........

6........... 
7...........
8........... 
9...........

10...........

11........... 
12........... 
13........... 
14........... 
15...........

May.

"l.'ii" 

1.22 
1.14

1.07 
.99 
.75 
.52 
.52

.52 

.60 
2.10 
2.10 
3.60

June.

1.82 
1.82 

34.00 
51.00 
38.00

30.00 
9.10 
8.70 
8.30 
7.20

6.50 
6.50 
6.50 
6.50 
6.50

July.

4.50 
4.50 
4.50 
4.00 
3.70

3.40 
3-40 
3.40 
3.40 
3.20

3.20 
3.20 
3.50 
3.50 
2.80

Aug.

4.00 
3.50 
3.00 
3.00 
2.70

2.00 
2.00 
2.00 
1.82 
1.69

1.30 
1.30 
1.30 
1.14 
1.14

Sept.

0.52 
2.50 
2.20 
1.69 
1.30

1.14
.99 
.99 

1.30 
1.30

1.40 
1.40 
1.40 
1.07 
1.07

May.

2.70 
2.70 
3.30 
3.60 
5.60 
5.60

Oct.

0.83 
.91 

1.14 
1.14 
1.40

1.14
.99 
.99 
.99 

1.40

1.40 
1.30 
1.30 
1.22 
1.14

June.

4.20 
3.60 
3.00 
3.00 
2.70

2.10 
1.80 
1.20 
1.06 
.99

.85 

.78 

.78 

.71 

.71

.57 

.45 

.40 

.57 

.57

.85 

.99 
1.06 

127.00 
99.00

21.30 
18.10 
16.00 
11.50
4.75

July.

50.5 
39.0 
27.5 
16.0 
7.0

4.75 
4.30 
3.85 
3.40 
2.95

2.50 
2.35 
2.20 
1.90 
1.75

1.75 
.1.60 
1.90 
1.90 
1.75

1.60 
1.75 
1.75 
1.75 
1.60

1.60 
1.60 
1.75 
1.00 
1.75 
1.60

Day.

1 
1 
1 
1 
2

2 
2 
2
(

2 

2
1

f 
A

3 
3

1915. 
6...........
7........... 
8........... 
9........... 
t).. .........

1.. ......... 
 2...........
3........... 
4........... 
-5...........

-6........... 
!7.... ....... 
&.... ....... 
».... ....... 
0.... ....... 
1.... .......

May

6.50 
6.50 
8.30 
8.30 
8.30

6.50 
4.70 
3.60 
3.60 
2.60

2.60 
1.69 
1.69 

 1.82 
1.82 
1.82

Aug.

1.60 
11.50 
11.50 
11.50 
10.60

11.50 
12.40 
13.30 
14.20 
10.60

6.50 
6.10 
5.60 
5.20 
4.30

2.95 
2.20 
1.90 
1.90 
2.20

2.50 
1.30 
1.15 
1.15 
1.30

1.15 
1.15 
.90 
.80 
.80 
.70

June.

6.90 
6.90 
7.20 
6.50 
6.90

7.20 
7.20 
7.20 
7.10 

10.20

7.50 
6.30 
5.50 
4.70 
4.70

Sept.

0.70 
.70

........

6.30

July.

2.80 
4.50 
4.50 
4.00 
3.50

3.50 
3.40 
3.40 
3.40 
3.00

2.80 
2.80 
2.70 
6.30 
3.70 
3.70

Oct.

5.00 
5.70 
6.80 
8.84 

10.50

12.60 
12.60 
11.40 
10.50 
9.68

5.92

3.30 
3.30 
3.30

Aug.

1.14 
1.14 
1.07 
1.07 
1.14

1.07 
.99 
.91 
.91 
.83

.83 
 .75 

.60 

.60 

.52 

.52

Nov.

2.60 
2.60

........

Sept.

1.07 
1.07 
1.07 
1.14 
1.07

.99 

.99 

.91 

.91 

.91

.91 

.91 

.91 

.91 

.91

Oct.

1.14 
1.14 
1.14 
1.14 
1.22

1.14 
1.14 
1.14 
1.14 
1.07

1.07 
1.07 
1.07 
.99 
.91 
.91

NOTE. 1911: Heavy rains in early part of September caused a larger run-off during that month than 
usual, but on Sept. 4 the gage was washed out and no observations were made during the high-water 
period. The gage was reestablished on Sept. 19, but the observer was away from home from Sept. 20 to 
Oct 1, and from Oct. 10 to Oct. 20, and no observations were made during his absence. Creek froze over 
Oct. 25. Opened Nov. 6 and 7 and froze up again on Nov. 8.
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Monthly discharge of Deer Creek at Dickinson's ranch, Alta., 1911, 1915.

Month.

1911. 
May 26-31. ........................

October 1-10, 20, 22-24. . ...........

1915. 
May 3-31............ ..............

July...............................

Discharge in second-feet.

Maximum.

5.6 
127.0 
50.5 
14.2 
6.30 

12.6

8.30 
51.00 
6.30 
4.00 
2.50 
1.40

Minimum.

2.7
.40 

1.00 
.70 
.70 

3.30

.52 
1.82 
2.70 
.52 
.52 
.83

Mean.

3.92 
11.00 
6.34 
5.17
2.57 
7.80

3.00 
10.80 
3.60 
1.48 
1.17 
1.13

Per 
square 
mile.

0.653
1.830 
1.060
.862 
.428 

1.300

.429 
1.543 
.514 
.211 
.167 
.161

Run-off.

Depth in 
inches on 
drainage 

area.

0.15
2.04 
1.22 
.99 
.05
.68

5.13

.46 
1.72 
.59 
.24 
.19 
.19

3.39

Total in 
acre-feet.

47 
655 
390 
318 

15 
217

1,642

172 
643 
221 
91 
70 
69

1,266

BEER CHEEK AT BEER CREEK CATTLE CO.'S RANCH, ALTA.

LOCATION. In NE. £ sec. 26, T. 1, R. 12 W. fourth meridian, about a mile upstream 
from Deer Creek Cattle Co. 'a ranch buildings, three-quarters of a mile above their 
dam and intake, and 3 miles below Dickinson Bros, 's dam and intake.

DRAINAGE AREA. 13 square milea.
RECORDS AVAILABLE. May 27 to Oct. 28, 1911.
GAGE. Vertical staff on right bank; graduated to feet and hundredths. Read by 

H. Webster.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed consists of gravel and sand. Right bank composed 

of eandy loam and is subject to overflow during high water for about 40 feet from 
the bank; left bank sandy loam, high, slopes gradually, and is not subject to 
overflow. Stage-discharge relation likely to change greatly in high water, but 
apparently remains constant during low water.

EXTREMES OF DISCHARGE. Maximum stage recorded, 2.56 feet June 25, 1911 (dis 
charge estimated at 44.90 second-feet); minimum stage recorded, 1.48 feet June 
15-20 (discharge 0.10 second-foot).

ICE. No winter records.
DIVERSIONS. Water is diverted from Deer Creek above this station for irrigation 

on Dickinson Bros, 's ranch.
ACCURACY. Records, fair.

Discharge measurements of Deer Creek at Deer Creek Cattle Co.'s ranch, Alta, 1911.

Date.

May 27

July 8
24

Made by  

.....do..................

.....do..................

Gage 
height.

Feet.

2 560
2.140
1 040

Dis 
charge.

Sec-ft. 
2.11

44.87

0.74

Date.

Aug. 21
Sept. 20

Nov. 6

Made by  

.....do.................

.....do..................

Gage 
height.

Feet. 
2.030
2.560

Dis 
charge.

Sec.-ft. 
1.74
5.91
3.53
1.61
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Daily discharge, in second-feet, of Deer Creek at Deer Creek Cattle Co.'s ranch, Alta., 1911.

Day.

2............ 
3............
4............
5........... 

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

May. June.

5.50
4.80

3.00
2.80 

2.30
1.30
1 30
0.50
0.50

0.50
0.50
0.40
0.20 
0.10

July.

(6 )

1.60
1.60

1.40
1.40
1.40
1.60 
1.70

Sept.

------

Oct.

6.40
7.10 
7.10

Day.

16............
17. ......... .. 
18.. ..........
19............
20............ 

21............
22............
23............
24............
25............

26............
27............
28............
29............ 
50............
31

May.

------

3.00
3.80
3.80 
6.10

June.

0.10
0.10 
0.10
0.10
0. 19 

0.36
2.30
2.30

o44.90

(»)

July.

1.60
l.*0
1.30
1.10
1.00 

0.70
0.70
1.90
0.90
1.00

1.10
1.30
1.00
0.90 
0.90
0.70

Sept.

......

6.60 

5.60
6.80
7.10
7.10
6.80

6.80
6.00
£.60
6.00 
6.00

Oct.

- -  "

3.80

3.00
3.80
4.50

a Discharge estimated. 6 Gage washed out June 26 replaced July 7.

Monthly discharge of Deer Creek at Deer Creek Cattle Co.'s ranch, Alta., 1911. 

[Drainage area, 13 square miles.]

Menth.

May 27-31.. .......................
June 1-23 and 25... ..............
July 8-31....... ......... ..........

October 1-3, 25-28.................

Discharge in second-feet.

Maximum.

6.8 
44.9 
4.2 
7.1 
7.1

Minimum.

3.0 
.10 
.70 

5.6 
3.0

Mean.

4.70 
3.21 
1.35 
fi.3 
5.1

Per 
square 
mile.

0.362 
.247 
.104 
.488 
.395

Run-off.

Depth in 
inches on 
drainage 

area.

0.07- 
,22 
.89 
.20 
.10

.63

Total in 
acre-feet.

47 
153 
§4 

138 
71

473

Seepage measurements on Deer Creek, 1913. 

[Made by J. E. Degnan.]

Date.

June 13-14. . 
13-14. . 
13-14. . 
13-14. . 
13-14. . 
13-14. . 
13-14. . 
13-14. . 

July 3......... 
3.........
3......... 
3......... 
7......... 
7......... 
7......... 
7......... 

11......... 
11.........

Location.

Quar 
ter.

SW. 
SE.. 
NE. 
SW.
NE. 
SW. . 
NW. . 
SW. . 
SW... 
SE....
NE... 
SW... 
NE... 
SW... 
NW... 
SW... 
SW... 
SE....

Sec.

36 
35 
26 
26 
22 
22 
15 
15 
36 

 35 
26 
26 
22 
22 
15 
15 
36 
35

T.

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

R.

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12

Dis 
charge.

Sec.-ft. 
0.43 
.77 
.61 
.55 
.76 
.88 
.95 
.92 

1.40 
1.50 
1.46 
1.51 
1.20 
1.24 
1.42 
1.47 
.52 
.98

Date.

July 11. ....'... 
11........ 
 11........ 
11........
11........ 

Aug. 29. .. ... 
29... ... 
29... ... 
29... ... 
29. .. ... 
29... ... 

Oct. 2......... 
2.........
2......... 
2......... 
2.........
21........ 
21........

* 
Location.

Quar 
ter.'

NE'... 
sw...
NE... 
NW...
sw...
SW... 
NE... 
SW...
sw...
NW1-.
sw... 
sw...
NW...
SW... 
SW...
sw... 
sw...
sw...

Sec.

26 
26 
22 
15 
15 
36 
26 
26 
22 
15 
15 
36 
26 
26 
22 
15 
36 
15

T. :

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

R.

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12

Dis- 
dharge.

Sec.-ft. 
1.00 
1.31 
.88 

1.08 
.86 
.032 
.099 
.309 
.348 
.443 
.499 

0 
0 

.049 

.068 

.192 

.420 

.698

NOTE. Range numbers are all west of the fourth meridian.
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LODGE CREEK AT HARTT'S RANCH, ALTA.

LOCATION. In NW. J sec. 10, T. 6, R. 3 W. fourth meridian, about a mile below
junction of east branch and 800 feet downstream from original site just north of
road allowance between sec. 10 and sec. 15, T. 6, R. 3 W. fourth meridian, from
which it was moved June 22, 1912. 

DRAINAGE AREA. 74 square miles. 
RECORDS AVAILABLE. Open-water records, April 25, 1911, to June 8, 1915, when

station was discontinued.
GAGE. Vertical staff; read by Mrs. Clara Hartt. 
DISCHARGE MEASUREMENTS. Made by wading or with weir. 
CHANNEL AND CONTB.OL. Banks high, steep, and not subject to overflow; covered

with dense growth of willow brush. Bed, soft clay; one channel at all stages;
does not shift. Control affected by beaver dams. 

EXTREMES OF DISCHARGE. 1910-1915: Maximum stage recorded, 11.00 feet, April 5,
1912 (discharge, 1,195 second-feet); no flow at various periods. 

ICE. Observations discontinued during winter seasons. 
DIVERSIONS. There are a number of authorized irrigation projects- on this stream

and its tributaries above this station. 
ACCURACY. Stage-discharge relation permanent. Gage read once daily to hun-

dredths. Rating curves well denned. Records considered good.

Discharge measurements of Lodge Creek at Hartt's ranch, Alta., 1911-1915.

Date.

1911.

May 22
Oct. 5

1912. 
May 20

Oct. 1
Nov. 2

1913. 
Apr. 20 
May 10

July 10
Aug. 1

Made by 

.....do..................

.....do..................

G.R.EHiott. ..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

H. D. St. A. Smith..... 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
3.06
1.35
2.02

1.35
.45

6.30 
3.25
2 4/1

Dis 
charge.

Sec.-ft.
99 SI

3.51
3.22

5 Kfl

.22
0
0
0
0

81.70 
10.00
1.07

0
0

Date.

1913. 
Sept. 21
Oct. 14
Nov. 7

1914. 
Apr. 16
May 18

July 6
30

Oct. 21 

1915.

Oct. 6

Made by  

H. D. St. A. Smith....
.....do..................
.....do..................

H. W. Rowley.. .......

.....do..................

.....do..................

.....do..................

.....do..................

. ....do.... ............. -

.....do..................

.....do..................

Gage 
height.

Feet.

5.04
1.66
1.59
0
0
0
0
1.85

2.96
.65
.67

Dis 
charge.

8ec.-ft. 
0
0
0

42.00
.98
.65

0
0
0
0
.32

8.2
0
0
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Daily discharge, in second-feet, of Lodge Creek at Hartt's ranch, Alta., 1911-1915.

1. ..............
2...............
3................
4...............
5...............

6...............
7...............
8.....-.-.-.....
9...............
10...............

11...............
12...............
13...............
14................
15...............

16...............
17...............
18...............
19...............
20...............

21...............
99
93
24...............
9K.

26...............
27...............
9ft
9Q
qn
01

Day.

1912. 
1........ ........
2................

4................

6................

g
10................

11................
12................
10

14................
15................

16................
17................
1 C

19
OA

91
99
93

24................
9H

26................
97
OQ
on

30................q-t

Day.

1911.

Apr.

1,195.00

323. 00
565.00
713. 00
710.00
550.00

occ« no

53.88
71.08
88.00

97.00
74.82
66.00

A~t QO

C7 1 O

CO Q(\

51.98
90 7fi

24 90
19.34
9fi P.fi

21.74
20.90

»

May.

20.30
19.48
IE -i q
14 50
13.90

50.74
44.18
21.18
12.00
11.50

11.00
10.35
9.18
9.00
8.73

8.46
8.19
7.06
6.29
5.87

5 EQ

6 qi
5 10
^ 94

5 94

4 89
90^ on
165.00

12.50
12.50

June.

9 97

7.46
6 99

5.17
4.54

3.49
3.28
 ? 14

2.79
2.24

1.82
1 3fl

1.25
.46

Q. 14

4.82
2.79
2 on
1.88
.86

.61

.22

.20

.18

.16

99

.10

.08

.08

.06

J

Apr.

41.0

22.0
14.0
8 C

8.3
11.0

uly.

0.06
.04
.02
.02

May.

14.0
16.0

. 20.0

. 23.0
' 19 0

8.2
7.8
6.0
5.4
5.4

7.1
7.0
5.8
5.8
6.7

14.0
16.0
8.4
6.4
8.0

5.8
3.8
7.5

. 18.0

8.4
6.5

3.8
2.6
2.6

Da

191 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
9fl

91

22.......
9<?

24.......
OK

26.......
97

28.......
29.......
30.......
01

June.

2.2
2 O

2.3
1.7
.7

.3
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1.5
144.0
17.0
18.0
98.0

48.0
22.0
10.0
9.0
7.0

y-

3.

July.

55.0
54.0
91 n
10.0
9 0

7.0
4.1
3.5
4.1
4.4

3.8
2.6
2.3
2.0
1.6

1.5
.5
.1

0
0

0
0
0
0
0

0
0
0
0
0
0

Apr.

32.0
13.3
9.3

19.6
33.0

145.0
165.0
186.0
204.0
195.0

194.0
236.0
182.0
164.0
132.0

109.0
76.0
78.0
81.0
93.0

49.0
46.0
44.0
15.0
13.3

13.0
14.2
22.0
17.0
13.3

Sept.

0
0
0

39.0
91-0

51.0
10.0
8.5
4.5
2.3

1.7
1.0
1.0
.5
.2

.1

.4

.6

.7
1.8

1.6
1.2
1.0
1.2
1.8

2.0
2.2
2.4
2.0
1.8

May.

8.70
11.60
11.60
9.60
9.30

7.40
10.00
10.80
9.10

12.40

18.70
15.50
22.00
44.00
44.00

43.00
16.40
15.00
9.50
8.70

8.00
5.60
3.00
4.00
3.00

2.60
2.40
2.20
1.76
1.54
1.27

Oct.

2.0
1 0

1 ^

4.0
3 A

1.7
1.6
1.3
1.1
1.3

1.5
1.5
1.5
1.5
1 x.

1.6
1.6
1.8
1.7
2.6

2.6
3.2
4.7
3.2
2.6

2.3
2.3
2.2
2.2
2.1
2.0

June.

1.07
.90
.84
.78
.78

.73

.52

.52

.48

.26

.19

.12
1.07
1.07
.30

0.19
.10

0
0
0

0
.05
.62
.95

1.62

.62
2.90
4.20
3.20
1.92

Nov.

9 n
2 rt

' 9 n

July.

0.90
.90

1.20
1.20
1.07

.90

.90

.39

.19

123678° £



258 WATER SUPPLY OF ST. MARY AND MILK EIVEES,

Daily discharge, in second-feet, of Lodge Creek at Hartt's ranch, Alta., 1911-1915 
Continued.

Day.

1914. 
1............
2............
3............
4
5............

6.......
7............
8...
9............

10. ...........

11............
12............
13............
14............
15............

Mar.

95.00 
134.00

Day.

1915. 
1. ..............
2...............
3...............
4...... .....
5...............

6...... .. . .
7.. .............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

Apr.

15.6 
93.0 
77.0 

100.0 
140.0

115.0 
45.0 
46.0 
38.0 
39.0

34.0 
56.0 
63.0 
61.0 
58.0

Mar.

May.

a 1.55 
a 1.55 
a 1.55 

1.55 
3.10

2.80 
3.70 
4.70 

19.80 
19.40

9.40 
5.00 
2.80 
2.38 
1.78

Apr.

40.00 
304.00 
232.00 
200.00 
120.00

64.00 
28.00 
26.00 
21.00 
19.80

17.60 
15.60 
15.60 
15.60 
13.80

June.

0 
0 
0.32

.84 

.88

3.70 
1.98 
1.98 
1.78 
3.70

3.40 
.66 

2.80 
1.21 
.62

May.

1.78
1.78 
1.78 
1.78 
1.78

1.78
1.78 
1.78 
1.78 
1.78

1.78 
1.78 
1.59 
1.78 
2.90

Oct.

0 
0 
0 
0 
0

.18 
13.80 
13.80
1.78 
.84

.08 

.02 
0 
0 
0

June.

1.78 
2.84 
4.60 

138.00 
100.00

68.00 
12.60 
9.00

Day.

1914. 
16............
17............
18. ...........
19. ...........
20. ...........

21............
22. ...........
23............
24............
25............

26............
27 . .
28............
29............
30............
O1

Mar.

62.00 
35.00 
17.60 
9.40 
9.40

9.40 
9.40 
9.40 
9.40 
9.40

9.40 
9.40 
9.40 
9.40 
9.40

Day.

1915. 
16...............
17...............
18...............
19.....
20...............

21 ...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
<ift
31...............

Apr.

1 45.0 
47.0 
37.0 
22.0 
12.3

a 10. 7 
9.4 

11.0 
12.1
8.4

5.00 
4.30 
1.55 
1.55 
1.55

Mar.

 

4.60 
16.30 
82.00 

156.00 
62.00

26.00 
35.00 
34.00 
24.00 
19.00 
17.60

May.

1.59 
1.21 
1.02 
.48
.48

.48 

.48 

.48 

.42 

.42

.32 
0 
0 
0 
0 
0

Apr.

11.50 
9.90 
8.90 
8.90 
7.40

4.90 
4.60 
4.40 
4.30 
3.70

3.60 
3.20 
2.60 
2.20 
1.98

June.

0.48 
.32 
.32 
.32 
.08

0 
0 
0 
0 
0

0 
0 
0 
0 
0

May.

10.40 
7.90 
6.50 
6.10 
4.30

2.60 
2.40 
2.30 
2.20 
1.98

1.90 
1.78 
1.67 
1.67 
1.59 
1.59

Oct.

1.29 
1.98 
1.40 
1.59 
.68

.32 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

June,

a Estimated.

NOTE. 1911: No flow June 7-20 and July 19 to Sept. 3.
1912: Ice present Apr. 1-4. Gage rod moved to new position June 22; discharge June 22 to July 5 esti 

mated from old rod. No flow from July 5 to end of year.
1913: No flow after July 9.
1914: No flow May 27 to June 2, June 21-30. during July, August, and September; Oct. 1-5. 13-15. and 

22-31. Control shifting Oct. 6-21.
1915: Bating curve for 1914 used to determine discharge.

Monthly discharge of Lodge Creek at Hartt's ranch, Alta., 1911-1915.

[Drainage area, 74 square miles.]

Month. ..

1911. 
April 25-30. .......................
May..............................

July..............................

The period ..................

Discharge in second-feet.

Maximum.

41.0 
23.0 

144.0 
55.0 

.0 
91.0 
4.7 
2.0

Minimum.

8.3 
2.6 
.0 
.0 
.0
.1 

1.1
2.0

Mean. _

17.47 
9.06 

12.80 
6.05 
.00 

7.71 
2.10 
2.00

Per 
square 
mile.

0.224 
.116 
.164 
.078 
.000 
.099 
.027 
.026

Run-off.

Depth in 
inches on 
drainage 

area.

0.050 
.134 
.183 
.090 
.000 
.110 
.031 
,003

.601

Total in 
acre-feet.

208 
557 
762 
372 
00 

459 
129 
12

2,499
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Monthly discharge of Lodge Creek at Harttfs ranch, Alta., 1911-1915 Continued.

Month.

1912. 
April 5-30. ........................
May... ...........................

July..............................

1913.

July..............................

The period ..................

1914. 
March 14-31 .......................
April..............................
May..............................

1915. 
March 21-31......... ..............
April..............................

Discharge in second-feet.

Maximum.

1. 195. 00 
205.00 

9.27 
.06

236.00 
44.00 
4.20 
1.20

134.6 
140.0 
19.8 
3.7 

13.8

156.00 
304.00 
10.40 

138.00

Minimum.

19.34 
4.89 
9.27 
.00

9.30 
1.27 
.00 
.00

9.40 
1.55 
.00 
.00 
.00

4.60 
1.98 
1.59 
1.78

Mean.

205. 01 
24.39 
2.30 
.004

87.10 
12.00 

.87 

.25

  
26.00 
40.00 
2.80 
.83 

1.22

43.00 
40.00 
2.70 

42.00

Per
square 
mile.

2.63 
.31 
.03

1.120 
.154 
.011 
.003

.325 

.500 

.035 

.010 

.015

.5380 

.5000 

.0338 

.5250

Run-off.

Depth in 
inebes on 
drainage 

area.

2.55 
.36 
.03

2.94

1.25 
.18 
.01 
.00

1.44

.22 

.56 

.04 

.01 
,02

.85

.22 

.56 
.04 
.16

.98

Total in 
acre-feet .

10,572 
1,500 

139 
0.3

12,211.3

5,183 
738 

52 
15

5,988

932
2,380 

172 
49
75

3,608

944 
2,380 

W6
ms

4,158

Mean monthly discharge, in second-feet, of Lodge Creek at Hartt's ranch, Alta., 1911-1915.

Year.

1911...............................
1912...............................
1913...............................
1914...............................
1915...............................

Mar.

«26.0
<U5. 3

15.3
941

Apr.

017.5
6 205. 0

87.0
40.0
40.0

93
5,534

May.

9 1
24.0
49 A

2.8
2.7

10.1
621

June.

1 9 &n

.87

.83
042.00

4.2

July.

6.00
0

OK

0

1.56

Aug.

0
0
0
0

0
0

Sept.

7.7
0
0
0

1.92
114

Oct.

2 in

0
0.

cl.22

.83
51

Nov.

a2.0

Total 
in acre- 

feet.

a 9 4.QQ
13, 837
5 QOQ

3,608
04,158

7,811
7,607

103

«Incomplete record, not included in average. 
6 Average for part of month assumed as monthly average. 
 c Records published in report for 1914 have been revised. 
<* Seduced to monthly average.

LODGE CREEK AT HESTER'S RANCH, ALTA.

LOCATION. In NE, J sec. 25, T. 3, R. 1 W. fourth meridian, at Hester's ranch, to 
which it was moved April 29, 1914, from NE. J sec. 36, T. 3, R. 1 W. fourth 
meridian.

DRAINAGE AREA. 224 square miles.
RECOKDS AVAILABLE. Records of open-water flow August 31, 1912, to October 31, 

1914.
GAGE. Vertical staff; read by Marcia Hester.
DISCHARGE MEASUEEMENTS. Made by wading or with, weir.
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CHANNEL AND CONTROL. Bed gravel and clay; not likely to shift. Right bank fairly 
high, covered with willows and rose brush, and not subject to overflow except in 
extreme flood stage; left bank high, covered with rose and buck brush, and not 
subject to overflow. One channel at all stages. Control consists of beaver dams; 
likely to change.

EXTREMES OF DISCHAKGE. 1912-1914: Maximum stage recorded, 3.40 feet, April 6, 
1914 (discharge, 148 second-feet); no flow at various periods.

ICE. Observations discontinued during winter.
DIVERSIONS. James Mitchell uses water for irrigation between this station and 

station at Hartt's ranch.
ACCURACY. Stage-discharge relation permanent. Gage read once daily to hundredths. 

Rating curves fairly well defined. Records considered good, except those for 
higher stages, which are poor.

Discharge measurements of Lodge Creek at Hester's ranch, Alta., 1913-14.

Date.

1913. 
Apr. 22
May 12

July 11

28
Sept. 20

28
Oct. 13
Nov. 5

Made by 

H. D. St. A, Smith....
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
8. 45

.92

.30

.32

.31

Dis 
charge.

Sec.-ft. 
81.50
11.37

.08

0

Date.

1914. 
Apr. 29

July 15
Aug. 26

Oct. 24

Made by 

H. W. Rowley.........

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.76
1.51
1.20

Dry.
Dry.
1.21

Dis 
charge.

Sec.-ft. 
7.10
2.40

0
0
0
0

Daily discharge, in second-feet, of Lodge Creek at Hester's ranch, Alberta., 1913-14-

Day. Apr. May. June. July. Day. Apr. June. July.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

1913.
21.0
15.0
14.2
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.8
19.6
19.6
19.6
27.0

4.60
1.55
1.55
1.55
1.55
1.55 
.50 
.50 
.50 
.50
.50

1.55
1.55
.07
.07

10.50
8.10
6.10
6.10
4.10
2.40
2.40
1.30
1.30
1.30
.50 
.50 
.60 
.60 
.55

1913.
35.0 
27.0 
27.0 
19.^ 
13.8
13.8 
8.6 
8.6

4.6 
4.6 
4.6 
4.6 
4.6 
4.6

0.07 
.07 
.07 
.07 
.07

.07 

.07 

.07 

.07 

.07

.07

.07
2.40
2.40

10.50

0.50 
.50 
.25 
.25 
.00
.00

17.30
2.40

.60
0
0
0
0
0
0
0

Day. Mar. Apr. May. June. July. Oct. Day. Mar. Apr. May. July. Oct.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

1914.
106.0
72.0
88.0

102.0
120.0
148.0
120.0
85.0
65.0
53.0
40.0
23.0
46.0

127.0
132.0

4.80
4.80
3.70
4.10
4.20
3.70
3.90
3.90
4.60
7.10
9.40

21.00
22.00
22.00
4.60

0
0.
0
0
0

0
0
0
0
0

0
0
0.78
1.60

15.90

0.10 
.10

.06 

.06 

.06 

.04 

.04

.02

.02

.02
0
0

0
0
0
0
0

0
0
0

29.00
26.00
15.90
13.30
12.00
8.10
6.80

1914.
16.....
17.....
18.....
19.....
20.....
21.....
22.....
23.....
24.....
25.....
26.....
27.....
28.....
29.....
30.....
31.....

14.5
14.5
58.0
56.0
52.0
21.0
6.0
0
0
0
0
0
0
0
0

48.0

128.0
119.0
52.0
42.0
34.0
29.0
22.0
22.0
20.0
18.5
10.2
7.0
6.0
7.1
7.1

4.20
2.20
2.10
1.60
.70
.46 
.30 
.30 
.22 
.14
.10
.02

0
0
0
0

12.50
1.84
.70
.18
.10

0
0
0
0
0
0
0
0
.02
.10

3.70
2.20
1.10
.30
.22
.08 
.04 
.02 
.02 

0
0
0
0
0
0
0

NOTE. No flow in 1912 after the station was established, Aug. 31.
1913: No flow July 25-31.
1914: Discharge Mar. 16 to Apr. 28 determined from gage heights at upper station in NE. J sec. 36, T. 

3, R. 1 W. fourth meridian. No flow Mar. 23-30, May 28 to June 12, June 21-28, July 14 to Oct. 8, 
and Oct. 25-31.
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Monthly discharge of Lodge Creek at Hester's ranch, Alta., 1913-14. 

[Drainage area, 224 square miles.]

Month.

1913. 
April 22-30 ........................
May..............................

July..............................

The period..................

1914. 
March 16-31 .......................

May..............................

July..............................
October. . .........................

Discharge in second-feet.

Maximum.

82.00 
35.00 
10. 50 
17.30

58.00 
148. 00 
22.00 
15.90 

.10 
29.00

Minimum.

16.00 
4.60 

.07 

.00

.00 
6.00 

.00 

.00 

.00 

.00

Mean.

31.00 
14.20 
1.14 
2.20

16.90 
62.00 
4.40 
1.13 
.02 

3.80

Per 
square 
mile.

0.151 
.069 
.006 
.011

.0760 

.2780 

.1970 

.0050 

.0001 

.0170

Run-off.

Depth in 
inches on 
drainage 

area.

0.050 
.080 
.007 
.013

.150

.0450 

.3100 

.0230 

.0060 

.0001 

.0200

.4000

Total in 
acre-feet.

554 
873 
68 

135

1,630

535 
3,689 

270 
67 

2 
236

4,799

NOTE. Area used in these tables is' the same as published in the Canadian hydrometric reports, which 
waschanged from time to time as more definite information of the drainage basin was obtained.

LODGE CREEK AT INTERNATIONAL BOUNDARY.

LOCATION. In the SE. \ sec. 12, T. 1, R. 29 W. third meridian, at Willow Creek 
Royal Northwestern Mounted Police barracks, a mile north of the international^ 
boundary, in Saskatchewan, 36 miles north of Havre, Mont.

DRAINAGE AREA. 806 square miles (measured by engineers of the Reclamation Serv 
ice, Department of the Interior, Canada.).

RECORDS AVAILABLE. Open-water records April 25, 1910, to December 31, 1917. 
Records April 25 to May 14, 1910, incomplete; after March 17, 1911, complete. 
Winter flow very small. From April 25, 1910, to October 31, 1916, station was 
maintained by Irrigation Branch, Department of Interior, Canada; cooperative 
after April 1, 1917.

GAGE. Inclined staff. Read by A. R. Price and W. G. Edgenton.
DISCHARGE MEASUREMENTS. Made from cable or by wading. Some low-water meas 

urements made with weir.
CHANNEL AND CONTROL. Bed composed of heavy boulders, gravel, and sand. 

Banks steep and not subject to overflow. One channel at all stages. 
Control is natural gravel bar; changes during flood stages.

EXTREMES OF DISCHARGE. 1910-1917: Maximum stage recorded, 11.48 feet April 5, 
1912 (discharge, 5,700 second-feet); no flow at various periods. (See hydro- 
graph, PI. XXII.)

ICE. Observations discontinued during the winter. Stage-discharge relation affected 
by ice during period of spring break up.

DIVERSIONS. There are several authorized irrigation projects on this stream and its 
tributaries above this station.

ACCURACY. Rating curves well defined. Records good.
COOPERATION. Station maintained jointly by United States Geological Survey and 

Reclamation Service, Department of Interior, Canada, since April 1, 1917.
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Discharge measurements of Lodge Creek at international boundary, 1910-1917.

Date.

1910.
A T»r 9^

1 O

1Q1 1

Apr. 19

July 8
Aug. 7
SUvnt 1 fi

1Q19

17
May 25

 *n

1913.
Apr. 23
May 14

July 12
Aug. 9

Oct. 11
Nov. 3

1914. 
Mar. 16 

18
21
Ort

3
6
7

30
May 21.

00

July 13

27
Sept. 28

Made by  

.....do..................

F IT PfttOfQ

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
G. E.Elliott...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

H. D. St. A. Smith.....
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

H. D.St.A. Smith.... 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.. ...do...... ............

Gage 
height.

Feet. 
0 94

.685

.65
9 *M

2 QQ

1.65

2.04

1.75

3.75
1 70

1.31
.83

71

.97
i.oe

3.08

1.21
1.26
1.10

5.25

2.73
1.68
1 QD

3.88
3.89

2.05
1.47
1.40
I nn
Dry.
Dry.
Dry.
Dry.
1 9*

1.18

Dis 
charge.

Sec.-ft. 
6 91

.30

.24
1 ^

0

107. 70
7 OR

1.73
26.66
0

12 42

366.90
227.30
11.23
1.09
0
0
0
0

104 Art

19.00
1 O

1.14
.05

559.00 
204.00
64.00

17.20
225.00
220.00

20.00
2.60

0
0
0
0
0
.66o-i

Date.

1915.

29
Apr. 1

10
23

July 16
18

Aug. 13
Sept. 2

25
Oct. 22

1916. 
Mar. 27

30
Apr. 3

10
14

May 1
13

6
30

July 4

5

26

29
Oct. 30

1917. 
Apr. 7

17
27
80

May 4
8

15
17
24
25
30

20
22

July 28

NOT. 14

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

H. W. Kowley.........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
......do.....-   .........
.....do..................
.....do..................
.....do..................
.....do.....-... ......
.....do..................
.....do..................
.....do..................
.....do..................
Newhall and Rowley. . .
H. W.Howtey. ........

.....do..................

.....do..................

.....do..................
Anderson and Tuttle.. . .
G. S. Wenden.. ........
.....do..................
.....do..................
A. H. Tuttle.. .........
G. S. Wenden... .......

......do..................
A. H. Tuttle...........
.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
8.37
8.10
6.57
7.00
3.01
1.76
1.44
1.46
4.06
5.00
1.19
1.55
1.25
1.29

5.55
4.10
2.74
2.25
2.20
2.67
1.74
1.63
3.40
2.26
4.00
8.00
7.85
5.65
2.48
1.92
1.85
1.35
2.04
1.30
1.53

5.30
6.42
4.32
3.85
4.35
4.82
4.20
3.73
2.35
2.28
2.04
1.82
1.56
1.50
.70

Dry.
Dry.

Dis 
charge.

Sec.-ft. 
553.00
447.00
957.00

1,266.00
126.00
15.50
2.20
2.20

270.09
483.00

.IS
5.30
.40
.40

640.00
302.00
102.00
53.00
48.00
98.00
13.60
6.40

151.00
55.00

252.00
1,527.00
1, 444. 00

688.00
66.00
25.00
18.78
a.58

31.00
a.34
3.80

283.0
974.0
368.0
233. 0
358.0
453.0
317.0
174.0
63.0
65.0
29.0
17.5
«.9
5.7
0
0
0

a Measurement made with sharp-crested rectangular weir. 
NOTE. A. H. Tuttle is engineer, employed by the United States Geological Surrey.

Daily discharge, in second-feet, of Lodge Creek at international boundary, 1910-1917.

Day.

1910. 
1.. ............
2
3. ......... ....
4..............
5..............

6..............
7..............

9..............
10..............

Apr.

........

May.

4.34 
3.60
3.96

2.05 

.86

.60 

.37

.28
..26

Day.

1910. 
11.............. 
12. ....... ......
13..............
14..............
15. ......... .... 

16..............
17..............
18..............
19
20..............

Apr.

........

........

May.

0.25 
.24
.20
.17

........

Day.

1910. 
21. ............ - 
22. .............
23. ............ -
24..............
25.. ............ 

26..............
27.............. 
28. ............ .
29..............
30..............
Q1

Apr.

........

6.91 

6.91
6.91 
6.47
6.02
5.15

May.

........

........

........

_
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Daily discharge, in second-feet, of Lodge Creek at international boundary, 1910-1917 ~
Continued.

Day.

1911. 
1. ...................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14......... ...........................
15.......................... ..........

18....................................
17....................................
18....................................
19....................................
20. ...................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

0.0
4.0
.5
.0

.0
2.4
4.6

13.0
4.9

24.4
37.0
37.0

a 684.0
a 660. 0
a644.0

Apr.

377
345
321
207
144

103
101
101
93
75

68
63
61
80

149

110
101
113
127
38

37
46
48
46
66

40
34
34
34
34

May.

37.0
38.0
59.0
48.0
38.0

36.0
30.0
29.0
26.0
29.0

11.0
11.0
7.4
7.4
6.1

7.4
7.4
5.5
4.6
3.2

4.0
4.0
3.8
3.8
4.6

4.0
3.6
4.0
4.6
4.0
4.6

June.

2.8
3.6
2.8
2.2
1.7

1.8
2.4
2.4
2.0
2.0

1.8
1.4
1.3
1.0
1.0

1.2
1.0
1.0
1.0
1.0

1.0
1.0
.9

70.0
80.0

54.0
 44.0

59.0
92.0
57.0

July.

46.0
40.0
46.0

321.0
133.0

84.0
30.0
37.0
20.0
21.0

11.0
13.0
11.0
6.7
6.4

6.1
5.5
4.3
4.0
3.2

1.9
.8
.5

0

Sept.

0.0
.0
.0
.0

17.0

1, 550. 0
1, 830. 0

918.0
249.0
134.0

76.0
47.0
41.0
26.0
22.0

17.0
17.0
13.0
11.0
8.6

6.1
7.0
7.8
5.8
5.5

5.2
5.2
5.2
4.9
4.3

Oct.

4.0
3.6
3.2
3.0
3.0

2.8
2.8

2.6
2.4

2.0
1.9
1.7
1.5
1.5

1.4
1.4
1.3
1.3
1.2

1.2
1.1
1.0
1.0
1.0

1.0
1,0
1.0
1.0
1.0
1.0

Nov.

l.Q
1.0
1.0
1.2
1.2

1.2
1.3
1.3
1.4
1.5

1.5
1.4
1.4
1.4
1.4

Day.

1912. 
1...............
2...............
3...............
4...............
5...............

a...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

16...............
17...............
18...............
19...............
20...............

21...............
22. ..............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

Apr.

5,700

4,200
3,970
3,580
3,190
2,220

2,060
1,990
1,990

900
430

380.00
210. 20
200.34
208.50
171. 24

133.50
127.50
115.57
97.86
94.35

80.31
74.80
67.80
60.15
53.10

May.

51.46

43.60
42.20

38.35

32.30

27.77

32.30
30.02
28.89
26.10
23.90

20.16
17.64
15.76
14.00
19 ^?9

11.54
11.18
12.74
11.54

17.64
14.44
19 74

39.61
47.40

June.

35.30
25.55
19.64
16.20
14.44

13.16

10.46
9.46
7.86

6.30
4.88
4.10
4.88

20.16

10.10
133. 50
51.46
37.13
22.82

10.10
4.36
4.88
3.66
2.68

1.92
1.40
1.15

1.30

July.

1 ^n
1.20
1 00
.76
.60

.48

.42
30

.24

.24

.18

.11

.11

.09

.07

.07

.04

.04

.03

.02
0
0

0

0
0
0
0
0
0

Day.

1913: 
1.... ........
2............

4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
on

21............
22............
23............
24............
OK

26............
27............
28............
29
30............
31............

Apr.

88
82
Q3

112

560
920
786
768
728

928
1,006

990
992
954

876
764
7O9

564
AKK

436
426
134
105

83

48
43
qe

32

May.

27.0
27.0
24.0
17.5
17.0

18.5
15.5
15.0
15.5
13.5

13.0
13.5
 tO A

18.5
21.0

83.0
78.0
58.0
53.0
49.0

38.0
24.0
21.0
16.0
13.5

9.4
9.4
9 A

9.4
9.4

June.

7.00
3.10
3.10
3.10
4.50

2.50
2.50
1.81
.84
.84

.84

.84

.84

.84

.84

.50

.38

.58

.43

.13

1.18
.84
.84

1.18
2.50

1.38
3.80
3.30
2.90
1.28

July.

1.18
1.18
1.18

.93
<n

.93

.93

.16

.16

.16

.84
1.10
.93
.84
.84

.24

.24

.24

.24

.24

.24

.24

.24

.05
3.30

18.50
13.50

3.80
1.81

Aug.

1.81
1.28
.84
.32
.32

.24

.24

.05

.04

.04

.03

.03

.03

.03
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

o Estimated.



264 WATER SUPPLY OF ST. MAEY AND MILK KIVERS, 1898-1917.

Daily discharge, in second-feet, of Lodge Creek at international boundary, 1910-1917 
Continued.

Day.

1914. 
1. ...........
2
3............
4............
5............

6............
7............
8............
9............

10............

12............
17
14............
15............

Mar.

138.0

Apr.

347
175
170

244
360
221
135
OrtQ

119
72
85

103
124

May.

fO Cfl

10.60
9.40
8.70

9.80
7.80
6.00
7.50
4.30

4.10
3.90
3.60
7.50

14.00

June.

0 22
.16
.10
.16

13

.28

.31

.19

.13

.08

.08
09

.16

.16

.10

Oct.

0
0
0
0
0.34

.40

.16
9.00

194.00
138.00

20.00
15.20
12.20

Day.

1914. 
16............
17............
18............
19............
20............

21............
22............
23............
24............
oe

26............
27............
28............
29............
30............
31............

Mar.

KKA ft

496.0
191.0
113.0
62.0

63.0
48.0
43.0
30.0

10.2
9.4
6.3
8.1
9.0

14.0

Apr.

217
181
169
108
81

63
51
43
38
32

25
25
26
26
23

May.

14.00
8.40
6.30
4.50
3.30

3.60
2.80
2.30
2.30
2.20

1.70
1.10
0.89
.54
.40
.28

June.

0.08
.04
.02

0
0

0
0
0
0
0

0
0
0
0
0

Oct.

9.00
8.40
6.00
6.00
4.30

2.60
2.60
1.10
.96
.82

.75

.68
.40
.47
.37
.34

Day.

1915. 
1....................................
2....................................
3....................................
4....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17......... ............................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26. ...................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

123
588

390
447
502

450

Apr.

993.00

1401. 00
1162.00

695.00
343.00
226.00
163.00
108.00

97.00
69.00
58.00
49.00
44.00

37.00
36.00
32.00
27.00
24.00

21.00
15.60
14.10
14.60
13.10

11.60
9.40
6.30
3.10

May.

1.38
.90
.70
.54
.41

.47

.34

.47

.28

.24

.24

.17
69.00
49.00
45.00

32.00
20.00

«16. 10
011.60
o7.60

oS.60
03.40
6.30
4.90
3.80

2.90
1.80
1.00
.54
.47
.34

June.

0.47
1.00

58.00
22.00
11.60

10.70
37.00
66.00
49.00
34.00

23.00
17.10
13.60
11.60
8.90

7.10
6.70
4.90
5.20
4.60

3.80
3.40
2.70
1.98
1.24

1.52
1.00
.60
.54
.47

July.

0.34
.21
.10
.08
.08

.07

.07

.47

.1,0
1.00

14.60
9.80
9.80

23.00
405.00

385.00
283.00
393.00
216.00
104.00

60.00
41.00
29.00
23.00
18.80

16.60
12.60
10.70
9.30
9.80
8.00

Aug.

6.30
4.40
2.90
2.50
1.80

1.24
1.00
.60
.28
.21

.17

.08

.08

.10

.09

.09

.08

.04

.01

.00

1.38
456.00
127.00
51.00
35.00

23.00
17.70
12.60
9.80
7.10
4.90

Sept.

3.80
4.90
4.40
3.40
2.70

2,50
1.80
1.80
1.52
1.10

1.10
1.80
1.80
1.52
1.24

1.10
1.00
1.00
1.00
.80

.60

.60

.47

.41

.34

.28

.28

.28

.24

.34

Oct.

0.24
.24
.21
.21
.21

.17

.14

.14

.10

.10

.10

.10

.10

.10

.10

.10
1.00
.80
.70
.54

.47

.47

.47

.47

.34

.28

.28

.28

.28

.28

.28

a Estimated.
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Daily discharge, in second-feet, of Lodge Creek at international boundary, 1910-1917 
Continued.

Day. Mar. Apr. May. June. July. Aug. Sept. Oct.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

1916.

1.990
2,033
1,904

485
460
344
333
333

1,121
1,140

708
447

435
1,032

525
354
303
206

144.0
113.0
108.0
96.0
86.0

71.0
.66.0
50.0
44.0
47.0

49.0
66.0
71.0
87.0
79.0

63.0
63.0
56.0
44.0
40.0

38.0
30.0
25.0
23.0
23.0

19.4
18.2
15.5
14.0
13.5

14.5
14.0
13.0
14.5
13.0

12.0
10.0
9.2
8.8

10.0

9.2
10.0
9.2
8.0

10.0

9.2 
8.0 
7.7 
7.0 
6.3

6.0 
6.0 
6.0 
7.0 

23.0

32.0
61.0
48.0
61.0

214.0
437.0

425.0
284.0
151.0
108.0
66.0

54.0
44.0
64.0
76.0
56.0

42.0
321.0
855.0
303.0
196.0

127.0
91.0
66.0
48.0
40.0

36.0
31.0
29.0
26.0
23.0

20,0
17.0
20.0
18.8

184.0

94.0
32.0
36.0

1,181.0
738.0

230.0
198.0
123. 0
96.0
86.0

48.0
36.0
26.0
20.0
14.5

14.0
13.5
28.0
81.0

125.0

91.0
56.0
74.0
46.0
32.0

25.0
22.0

214.0
91.0

197.0
86.0

48.0
26.0
23.0
21.0
17.0

14.5
13.5
10.0
11.2
12.0

12.0
10.0
10.0
17.0
20.0

17.0
15.0
14.5
13.0
9.2

7.3 
5.6 
5.6 
4.6

4.1 
6.3 
4.6 
4.6 
3.3 
2.0

0.58
.58
.58

2.80
3.30

56.00
29.00
20.00
29.00
26.00

19.40
14.50
12.00
10.00
9.20

6.30
5.60
4.60
3.30
2.80

2.80
1.43
.58
.58
.48

.44 

.39 

.39 

.34 

.28

0.20
.20

2.00
2.00
2.00

.58

.58
4.60

10.00
.58

23.00
17.00
17.00
14.50

.13.50

11.20
9.60
8.00
7.30
6.60

4.60
7.30
6.60
6.30
6.30

6.30
6.00
6.00
6.00
6.00
6.00

Day. Apr. May. June. July. Day. Apr. May. June. July.

1917.
"0.1 
o.2 
«.5 

a 5.0 
a 198. 0

a 193.0
284.0
948.0

1,780.0
2,100.0

1,480.0
1,580.0
1,500.0
1,330.0
1,520.0

160
155
206
309
331

319
301
447
613
654

593
547
418
355
323

25.0
23.0
22.0
22.0
22.0

21.0
18.0
17.0
16.0
16.0

16.0
15.0
14.0
13.0
12.0

0.30 
.30 
.30 
.30 
.30

.30 

.20 

.10 

.20 

.10

.10 

.10 

.10 

.10 

.10

1917.
1,560.0
1,090.0

682.0
506.0
538.0

952.0
1,410.0
1,540. 0
1,250.0

864.0

503.0
361.0
372.0
381.0
249.0

234
158
142
114

10.4 
8.8 
8.0 
8.0 
6.6

4.6 
4.6 
4.6 
4.1 
3.0

2.5
2.0
.6
.4
.3

0.10

a Estimated

NOTE. 1910: Channel dry from June 14 to end of year.
1912: Water standing in pools after July 22. Ice conditions Apr. 1-4.
1913: Water standing in pools after Aug. 15.
1914: Channel dry from June 19 to Oct. 5.
1915: Stage-discharge relation affected by ice Mar. 23 to 31.
1917: Shifting control Apr. 7 to May 7 and May 16 to June 29. No flow July 17 to Sept. 30.
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Monthly discharge of Lodge Creek at international boundary, 1910-1917. 
[Drainage area, 806 square miles.]

Month.

1910. 
April 25-30. .......................
May 1-14. .........................

1911. 
March 17-31 .......................

May...............................

July...............................

The period. .................
1912. 

April 5-30. ........................

June ..............................
July...............................

1913.

M^y............ ...................

July...............................

The period. . ................
1914. 

March 15-31 .......................
April..............................
May..................... ..........

July...............................
August. ...........................
September ........................

1915. 
March 24-31.......................
April..............................
May...............................

July...............................

October. . .........................

The period. .................
1916. 

March 12-31. ......................

May.. .............................

July...............................

October ................... ̂ .......

The period. .................
1917.

July...............................

Discharge in second-feet.

Maximum.

6.91 
4.34

684.00 
377. 00 
59.00 
92.00 

321.00

1,830.00
4.00 
1.50

5,700.00 
51.46 

133.50 
1.30

1,006.00 
83.00 
7.00 

18.50 
1.81

554.00 
360.00 
14.00 

.31

194.00

588.00 
1,401.00 

69.00 
66.00 

405.00 
456.00 

4.90 
1.00

2.033.00 
144.00 
437.00 
855.00 

1,181.00 
48.00 
56.00 
23.00

2,100.00 
654.00 
25.00 

.30 

.00 

.00 

.00

Minimum.

5.15 
.17

34.00 
3.20 
0.90

1.00 
1.00

53.00 
10.82 
1.15

32.00 
9.40 

113 
.05

6.30 
23.00 

.28

123.00 
1.66 
.17 
.47 
.07

.24 

.10

206.00 
13.50 
6.00 

17.00 
13.50 
2.00 

.28 

.20

0.10 
28.00 

.30 

.00 

.00 

.00 

.00

Mean.

6.40 
1.41

141.00 
106.50 
15.70 
16.50 
27.50

167.80 
1.80 
1.30

1.242.00 
26.51 
16.42 

.25

465.00 
24.00 
1.82 
2.54 

.17

106.00 
123.00 

5.70 
.08

18.10

425.00 
260.00 

9.30 
13.70 
67.00 
25.00 
1.47 

.30

791.00 
55.00 
36.00 

127.00 
134.00 
12.50 
8.80 
7.00

839.00 
228.00 
11.40 

.10 

.00 

.00 

.00

Per 
square 
mile.

0.008 
.002

.175 

.132 

.019 

.020 

.634 

.000 

.208 

.002 

.002

1.541 
.033 
.020

.577 

.030 

.002 

.003

.132 

.153 

.007

.022

.527 

.322 

.011 

.017 

.083 

.031

.002 

.000

.981 

.068 

.045 

.158 

.166 

.016 

.011 

.009

1.041
.283 
.014 
.000 
.000 
.000 
.000

Run-off.

Depth in 
inches on 
drainage 

area.

0.002 
.001

.003

.098 

.147 

.022 

.022 

.039 

.000 

.232 

.002 

.002

.564

1.480 
.037 
.022

1.539

.644 

.036 

.003 

.004

.687

.083 

.171 

.008

.025

.287

.156 

.359 

.013 

.019 

.096 

.036 

.002 

.000

.681

.726 

.076 

.052 

.176 

.191 

.018 

.012 

.010

1.261

1.160 
.326 
.016 
.000 
.000 
.000 
.000

1.502

Total in 
acre-feet.

76 
39-

115

4,198 
6,337 

965 
982 

1,691 
0 

9,985 
111 
39

24,308

64,079 
1,630 

977 
15

66, 701

27,705 
1,513 

108 
156 
10

29,492

3,587 
7,319 

350 
5

1,113

12,374

6,764 
15,471 

572 
815 

4,120 
1,537 

87 
18

29,384

31,371 
3,273 
2,214 
7,557 
8,239 

769 
524 
430

54,377

49,924 
14,019 

678 
6 
0 
0 
0

64,627
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Mean monthly discharge, m second-feet, of Lodge Creek at international boundary, 1910-
1917.

Year.

1910......................
1911......................
1912...................:..
1913......................
1914......................
1915......................
1916......................
1917.. ....... .............

Average ruiwoff per

Mar.

668
0

<J2
<*62
6110
rf525

0

110

Apr.

06
106

f 1,242
465
123
260
55

839

441
26,241

May.

61.0
15.7
26.0
24.0
5.7
9.3

36.0
228.0

43

June.

0
16.50
16.40
1.82
.08

13. 70
127.00

" 1 4(1

23

«. 

July.

0
28.00

.25
2.50
0

67.00
134.00

.10

29
1,783

Aug.

0
0
0

.17
0

25.00
12.50
0

4.7
289

Sept.

0
168.00

0
0
0
1.47
8.80
0

22
1,309

Oct.

0
1.80
0
0

18.10
.30

7.00

3.9

Kov.

0
«1.30

0

Total 
in acre- 

feet.

o!37
24.308
76.526
29,615
12.599
29,384
55.287
64,627

41,764
40,638

50

«Incomplete record not included in average.
6 Seduced to monthly average.
c Average for part of month assumed as monthly average.
* Estimated.

Duration of flow (number of days in the year) of Lodge Creek at international
1910-1917.

Flow (second-feet)

5,800..............
4000
3)000..............
2,000..............
1,500..............
1,400..............
1,300..............
1,200..............
1,100..............
1,000...............
900................
800................
700................
600
500................
450................
400................
350................
300................
250................
200................
150................
100................
90.................
80.................
70.................
60.................
50.................
40.................
30.................
26.................
10.................
9..................
8..................
7..................
6..................
5..................
4..................
3..................
2..................
1.................
0..................

1910

5
6
7
9

11
11
20

1911

2
2
2
2
2
2
3
3
3
6
6
 
6
7
10
10
12
12
23
25
28
31
35
39
50
65
73
84
84
83
91
96
103
120
130
144
194
205

1912

1
2
5
7
9
9
9
9
9
9

10
10
10
10
10
10
11
12
12
12
15
16
20
22
23
24
26
29
34
42
51
72
73
73
74
75
75
80
81
82
99
108

1913

1
6
7

12
12
14
15
17
17
17
17
17
18
21
22
26
27
28
30
33
36
42
59
64
64
65
65
66
67
74
78
90
136

1914

1
2
2
3
4
4
8
14
24
24
27
28
41
32
36
39
45
51
61
65
68
73
73
77
81
87
90
123

1915

1
1
1
3
3
5
5
5
6
8

11
14
18
19
19
21
22
26
27
27
27
31
34
40
47
57
76
82
84
87
91
93
101
107
113
141
292

19*16

1
3
3
3
3
6
7
7
10
12
12
13
15
19
20
26
27
31
36
43
49
54
59
68
74
87
96
119
163
170
174
180
196
199
207
210
217
218
234

1917

1
7
9
10
11
11
12
14
15
15
18
23
23
25
29
34
35
38
4345'

45
47
47
51
52
54
58
63
73
73
76
76
77
78
82
83
85
85
107

Total.

1
2
5
9
21
24
25
26
31
31
45
50
57
64
75
82
94
106
122
124
142
161
202
214
232
243
270
290
334
381
450
581
607
620
641
678
693
741
775
817
919

1,225

Average.

1
3
3
3
3
4
4
6
6
7
8
9
10
12
13
15
15
18
20
25
27
29
30
34
36
42
48
56
73
76
77
80
85
87
93
97
102
115
1S3
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LODGE CREEK NEAR CHINOOK, MONT.

LOCATION. In sec. 26, T. 33 N., R. 19 E., at highway bridge half a mile east of 
Chinook, Mont., in Blaine County^ July 1, 1907, to April 16, 1908, station was: 
in sec. 15 or 16, T. 33 N., R. 19 E., at the Rainholt ranch, 2 miles upstream.. 
(See PL XXI.)

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 9, 1906, to June 30, 1908.
GAGE. The original gage was an inclined staff 170 feet above the b'ridge. An exten 

sion consisting of a vertical rod reading from 14 to 19 feet was installed April. 25, 
1906. On June 27, 1906, a chain gage was installed on the upstream side of the 
highway bridge. On July 1. 1907, a new gage was installed at the Rainholt 
ranch of the Empire Cattle Co., 2 miles upstream; this gage was used July 1,1907,, 
to April 16, 1908, when readings were resumed at the highway bridge.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and mud; likely to shift. Back 

water from Milk River affected stage-discharge relation during floods on Milk 
River.

ICE. Stream freezes over during winter months but there is practically no flow.
DIVERSIONS. West Fork ditch diverts about 4 miles north of Chinook. The first- 

diversion was made in 1898. There are also other small diversions both in Canada 
and the United States. Water from Fort Belknap canal is at times wasted into 
the creek below the Rainholt ranch but above the highway bridge.

RE GULATIO N .  N one.
ACCURACY. Stage-discharge relation not permanent; affected by backwater at high 

stages in Milk River. Records fair.

Discharge measurements of Lodge Creek, near Chinook, Mont., 1906-1908.

Date.

1906. 
Apr. 18 

25
May 28

28
29
29
30
31 
^1

2 
2
5

12 
16
25

Aug. 11

Made by-

Morse and Freeman .... 
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Freeman and Hartman . 
.....do..................

Freeman and Hartman. 
.....do..................
.....do..................
Freeman and Morse ....

Morse and Hartman .. . .

Gage 
height.

Feet. 
3.02 
2 90
6 EA

9.07
9 QO

10.70
16.17

16.58
12.66 
11 79
i *?n

13.92
5 C7

13.26

2.73

Dis 
charge.

Sec.-ft. 
13 
1.0

91 9
oj.9

il^

420
619

1,490

1,800
1,010 

948
148

1,030 
179
901

7 «!

.2

Date.

1907. 
Apr. 6 

11
15
20

May 3
13
27

June 15 
24
25
26 

July 6
16
20 
29

Aug. 19

1908. 
May 5

26

Made by 

Follansbeeand Pierson.

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do.... .............. 

.....do..................

.....do..................
Follansbeeand Pierson.

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

A. F. Huch............
.....do..................
.....do..................

Gage 
height.

Feet. 
6.64 

12.73
16.45
14.50
7.36
7.38
4.71
3.20 
7.55
4.40
.92 
.51
.36
.32 
.19
.16
.06

3.28
3.06
3.3

Dis 
charge.

Sec.-ft^ 
214 
734

1,410
1.180

306
290
115
18.2 

300
94
33.1 
12.2
6.8
5.3 
1.6
.15
.05

4.1
.2ft
.25-

NOTE.  1906: Apr. 18 and 25 discharge estimated.
1907: Apr. 24, the overflow amounted to 335 second-feet, the regular station gage reading 16.5 feet. 

June 26 to Aug. 26, 1907. the gage heights refer to a new gage placed about 2 miles above the old one. 
1908: May 5. new gage read 0.42 feet. May 26 and June 7, discharge estimated.

From
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Daily discharge, in second-feet, of Lodge Creek, near Chinook, Mont., 1906-7.

Day.

1906. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

Ofl
27............
28............
29............
30............
31............

Apr.

48
40

43
26
20
17
5

2
2

14
14

9
9
9

2

2
2
2
2
2

May.

2
2

2
5

2
2

2
2
K

2

2

9

9
9
g

9

12

181
430

1,580

June.

1,830
1,160

430
220
148

312
630

I ccn

3,000

2.650
968
586
300
298

17>5
149
116
on
74

68
60

700

364
875

618
OO7

182

July.

1 AO

82
80
72
58

48
42
42
36
9.4

Id
13

15
17
10

8
8

8
8

7
6
6
6
5
e

5
4
4
4

Aug.

2
2

1
1
1
0

Day.

1907. 
1.... ......

q
4..........
5..........

5..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
10
20..........

21..........
22..........
00

24..........
25..........

26..........
97

28..........
29..........
30
01

Mar.

25
25
OQ

23
19
17
17
17

Apr.

19
64
82
64

106

240
230
135
462
560

745
625
770

1,210
1,700

1,830
1,720
1,720
1,220
1,160

1,250
1,830
2,050
1,700

960

630
430
295
278
220

 w

May.

178
251
240
198

186
165
190
187
174

250
370
314
212
223

220
204
174
184
224

204
168
168
160
165

119
99
89
84
74

June.

68
fi9

51
45
45

45
45
43
39
31

37
31
26
22
22

20
17
17
20
26

34
37
48

236
98

98
50
33
23
15

July.

OK

OQ

20
16

13
11
9

10
8

8
8
8
8
8

7
7
7
7
7

4
4
2
2
2

2
2
2
2
2

Aug.

1
1
1
.5
.5

.5

.5

.5

.5
0

NOTE. 1906: Practically no flow Jan. 1 to Apr. 8 and after Aug. 9. 
1907: Practically no flow Jan. 1 to Mar. 22, and Aug. 10 to Dec. 31.

Daily gage height, in feet, of Lodge Creek near Chinook, Mont., 1908.

Day.

1. ............ 
2.............
3............. 
4.............
5.............

6............. 
7............. 
8.............
9.............

10.............

Apr. May.

3.75 
3.35
3.3 
3.3
^ i

3.55 
3.3 
3.15
3.1
3.05

June.

3.6 
3.55
3.7 
3.8
3 etc

3.7 
3.3 
3.1
3.85
5.25

Day.

11............
12............
13............ 
14............
15............

16............ 
17............
18

19............
20............

Apr.

3.5 
4.3 
4.85
4.55
4.45

May.

3.1 
3.1
3.1 
3.1
3.1

3.4 
3.35 
3.3
3.5
3.5

June.

7.05 
4.9
3.8 
3.55
3.25

3.1
3.2 
3.55

3.6

Day.

2.............
22.........:..
23............ 
24............
25............

26............ 
27............ 
28............
29............
30............ 
31............

Apr.

4.4 
4.15
3.85 
3.8
3.65

3.6 
3.7 
3.6
3.6
3.6

May.

3.3
3.65
3.35 
3.3
3.25

3.25 
3.05 
2.9
3.0
3.0

June.

3.6 
3.6
3.65 
3.7
3.8

3.35 
2.9 
2.9
2.95
3.0

NOTE. There was no flow after June 26, 1908, and very little at any time during the year. Daily dis 
charge not computed because of insufficient discharge measurements.
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Monthly discharge of Lodge Creek near Chinook, Mont., 1906-7.

Month.

1906.

May......................................................

July......................................................

1907. 
March 23-31 ..............................................
April. . ...................................................

July......................................................

Discharge in second-feet.

Maximum.

48 
1,580 
3.000 

103 
3

29 
2,050 

370 
236 

35 
1

Minimum.

2 
2 

60 
3 
1

17 
19 
74 
15 

2 
0

Mean.

13.1 
96.9 

694 
24.4 
1.9

21.9 
810 
187 
46.1 
8.8 
.19

Run-off 
(total in 

acre-feet).

572 
5,960 

41,300 
1,500 

30

49,400

391 
48,200 
11,500 
2,740 

541 
12

63,384

THELMA CREEK AT ENGLISH'S RANCH, NEAR THELMA, ALTA.

[Formerly called East Branch of Ix>dge Creek.]

LOCATION. In SE. J sec. 1, T. 7, R. 3 W. fourth meridian, 2 miles south of Thelma
post office.

DRAINAGE AREA. 15 square miles. 
RECORDS AVAILABLE. Station established October 7, 1911; gage heights from October

7 to end of season 1911; daily discharge not computed; complete open-water
records 1912-1917. -

GAGE. Vertical staff; read by Mrs. A. English. 
DISCHARGE MEASUREMENTS. Made with weir or by wading with current meter,

according to stage of stream.
CHANNEL AND CONTROL. Bed of creek composed of gravel. Banks subject to over 

flow at flood stages.
Artificial control placed in creek on August 19, 1915. 

EXTREMES OP STAGE. 1911-1916: Maximum stage recorded, 4.62 feet; June 11,1916
(discharge, 323 second-feet). Creek is generally dry during August and September. 

ACCURACY. Stage-discharge relation permanent. Gage read twice daily at high
stages and once daily at low stages. Records poor, owing to inaccurate gage-height
observations, except those for 1917, which are good.
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'« measw-emetits of Thelma Cr$ek at English's ranch, near Thelma, Alta,,
Wll-1917.

Date.

1911. 
Oct. 7

| 1912. 
May 20
Jane 25 
July 27
Oct. 1
Nov. 1

1913.
May 10

July 9
31

Sept. 1
24

Oct. 15
Nov. 10

ial.'x.

July 6
24

Sept. 25
Oft. 20

1915.
May 11
June 8

9

Made by 

G. R. Effiott. ...........
.. do.................. 
.....do.m ..............
.....do..................
.....do..................

H.D.6t. A. Smith.....
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

H "W Rowtev
.....do...... ......... ...-
.....do..................

Gage 
height.

Feet.

L14
.75

.84

1.35
.88
.82

1. W)

.98
Dry.
Dry.
Dry.
1.12

.98
1.30
1.14

Dis 
charge.

Sec.-ft. 
1.04

3.56
.05 

0
0
.15

6.44
o.24
a .17
0
0
0
0
0

  Si

.16
0
0
0
1.26

.17
2.30
1.59

Date.

1915.

Oct. 7 
^n

1916.
Mar. 29

30
Apr. 10

10
. 11

20

July 12
Aug. 3

23
Sept. 19
Oct. 8
Nov. 7

1917.

May 13

14
May 23

July 25
Aug. 9

Made by  

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................
iLW.Eowley. ........

.....do..................

.-...do..................

... ..do.... ..............

.....do..................

.....do..................

.....do..................

.....do..................

H. W. Bowley. ........
V. A. Neivhall and J. C.

.....do..................
J. C. Milligan.... .......

.....do..................

.....do..................

Gage

Feet. 
0.89 '

Dry.
Dry. 

^93

2.75
2.76
1.59
1.60.
L64
1.12
1.02
1.80
1.55
1.43
1.42
1.40
1.56
1.65

2.68
2.40
1.69.
L32

Dry.
Dry. .

Dis 
charge.

Sec.-ft. 0'

0
0 
0.17

7.40
3.40

10.10

12.70
01.35

11.60
3.00
a. 82
a. 73
a. 66
2.80
1.59

Sl.OO

82.00
48.00
11.90

0
0

a Discharge measured with a weir. 
6 Estimated from fleM inspection. 
e Seepage through gravel in c reek 1»d.

Daily discharge, in second-feet, of Thelma Creek at English's ranch, Alta,, Wig-1917*

Day.

1912. 
1............ 
2. ...........
3............ 
4............ 
5............
............. 
7............ 
............. 
9.... ........ 

10............
11............
12............ 
13............ 
14............ 
IS............

Apr.

.......

"ills"

54.70 
54. 79 
78.30 
73.18 
78.30
47.60
29.00 
18.00 
13.64 
12.20

Day.

1913. 
1.. .............
2...............
3. ..............
4.. .............
5. ..............
S. ..............
7...............
8...............
9...............
m. ..............
11...............
n.. .............
13... ............
14. ..............
15...............

May. i

7.65

7.37 
7.09 

10.55
14. OB 
15.20 
15.20 
12.28 
10.55
8.49
7.65 
6.25 
4.90 
4.90

Apr.

0.00 
o2.OO 
04.00 
«5.00 
«6.00
«7.«0 

«10.00 
012.00 
«13. 00 
«18.00
«29.00 
«30.00 
«42.00 
S72.00 

*100.00

June.

4.90 
4.36
3.55 
3.07 
2.83
2.35 
2.01 
l.«7 
1.30 
1.03 
.58
.40 
.89 
.92 
.49

May.

4.1,0 
4.40 
4.70 
4.80 
5,30
5.30 
5.30 
5.30 
4.40 
6.40
7.10 
7.60 
7.60 
9.10 

14.00

July.

0.02 
.02
.02 
.02 
.02
.02 
.02 
.02 
.02 
.02
.02

Jnne.

0.11
.07 
.07 
.07 
.07
.07 
.07 
.07 
.09 
.09
.11 
.12 
.14 
.17 
.16

Oct.

.......

""o.'os
.05

July.

3.70 
3.70 
3.00 
1.69 
.78
.16 
.16 
.16 
.16 
.16
.16 
.16 
.16 
.16 
,16

Day.

1912. 
16............ 
17............
18............ 
19..   .......
20............
21............ 
22............ 
23.. .......... 
24............ 
25............
28............
27............ 
28............ 
20............ 
30.. ..........
QJ di... ......... .......

Apr.

13.28
14.00 :
10.25 
15.60 
10.55
10.25 
10.55 
10.55 
10.25 
10.55
9.65 
8.77 
9.35 

10.55 
8.49

Day.

1913. 
16...............
17. .. ............
18. .. ............
10
20...............

22. ..............
23
24. ............ -

26. ..............
27...............
28...............

30
31...............

May.

4.90 
4. 38 
3.82 
3.31 
2.59
2.83 
3.07 
3.07 
2.83 
3.07
3.07 

112. 00 
30.50 

9.95 
8.77 
7.65

Apr.

114,00 
93.00
7aoo
69.00 
57.00
45.00 
39.00 
25.00 
19.70 
15.60
8.20 
5.80 
5.30 5.30 : 

4.20

June.

0.44 
.35 
.35 
.20 
.16
.12 
.08 
.05 
.03 
.02
.02 
.02 
.03 
.03 
.02

May.

10.90 
10.17 
7.60 
7.60 
6.40
3.40 
3.60 
2.20 
1.92 
1.58
1.09 
.70 
.58 
.41 
.23 
.14

July.

.......

June.

0.16 
.11 
.11 
.11 
.10
.08 
.07 
.07 
.07 
.26

1.19 
2.33 
3.00 
3.00 
3.00

Oct.

0.05 
.06 
.06 

-.07 
.07 
.08 
.08 
.08 
.88 
.«8
.08 
.09 
.09 
.10 
.14 
.20

July.

0.16 
.16 
.16 
.16 
.18
.M 
.14 
.11 
.11 
.11
.11

Estimated.
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Daily discharge, in second-feet, for Thelma Creek at English's ranch, Alta,, 1912-1917 
Continued.

Day. Apr. May. June. Oct. Apr. May. June. Oct.

1914
26.0
28.0
30.0
34.0
32.0

33.0
16.2
7.5
7.3
8.6

9.8
23.0
24.0
13.0
16.2

1.90
1.90
1.62
1.62
1.16

1.74
2.00
2.90

14.20
11.80

8.20
6.20
5.20
3.80
1.74

0.18
.18 
.28 
.28 
.44

.28 

.44 

.78 

.78 
1.16

1.89
2.15
2.40
2.15
2.00

0
0
0
0
0

0
0
0
0
0

0
0
0

13.20
13.20

1914.
14.2
12.6
12.2
11.2
9.2

8.2 
7.2 
6.2 
5.5 
4.2

3.2 
2.9 
2.9 
2.4 
1.9

1.16
1.16
.68 
.68 
.52

.28 

.28 

.28 

.04 

.04

.04 

.04 

.04 

.04 

.04 

.04

1.74
1.51
1.16
1.16
.97

.28 

.28 

.18 

.18 

.28

.28 

.18 

.04 

.04 

.04

12.80
12.20
11.20
10.20
8.20

6.20
4.20
2.40
1.16
.28

0
0
0
0
0
0

Apr. May. June. July. Aug. Oct. Apr. May. June. July. Aug. Oct.

1915.
4.50
9.00

34.00
29.00
16.00

10.50
7.50
5.20
4.50
4.50

3.00
3.70
3.00
3.00
3.00

0.08 
.08 
.08

.00 

.00 

.00 

.00 

.00

.00

.00
1.35
1.82
5.50

0.28
1.94
4.90

26.00
24.00

24.00
16.00
4.50
1.58
2.30

2.30
2.30
1.70
1.13
.65

00.28 
o.08
'0 
0 
0

0
0
0
0o-

0
0
.57

12.30
9.70

0.23
.28

0
0
0

0
0
0
0
0

0
0
0
0
0

1914.

.32 

.44 

.44

.44 

.44 

.44 

.44 

.44

3.70
4.00
3.00
2.60
2.30

3.00
3.00
3.00
2.30
2.30

1.70
1.70
1.13
.65 
.28

5.50
6.40
5.20
4.50
3.70

2.20 
al.70 
1.13 
2.30 
2.10

.65 

.28 

.08 

.08 

.08 

.18

0.65

.28 

.28

.08 

.28 

.65

.65
1.70
1.13
.28
.28

3.70
3.00
2.30
.65
.28

c.57 
.93 
.93 

1.13 
1.35

1.35
1.70
1.70
2.30
2.30
2.30

0
0
0

60.02

0.44 
.58 
.58 
.58 
.58

.58 

.58 

.58 

.58 

.26

.26 

.26 

.26 

.26 

.26 

.26

Day. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct.

1916.
25.0
25.0
20.0
20.0
20.0
20.0
15.0
15.0
15.0
15.0
45.0
50.0
50.0
60.0
60.0
60.0
50.0
50.0
70.0
70.0
80.0
40.0
25.0
20.0
15.0
7.4 
7.4 
7.4 
7.4 
3.4 
3.0

69.0
65.0
45.0
45.0
35.0
25.0
14.7
13.2
11.0
10.0
13.2 
9.1 
6.7 
5.6 
4.7
4.7 
4.7 
4.0 
3.3 
4.7

4.0 
4.7 
3.3 
3.1 
2.5
2.1 
2.5 
2.3 
3.1 
3.3

3.30
3.30
4.70
5.20
3.30
2.10
2.10
1.30
1.10
.92

.66 

.34 

.34

.34 

.34 

.34 

.34 

.42

.50

.58
7.70

16.20
10.40
16.20

101.00
168.00
198.00
187.00
69.00

60.0
58.0
55.0
52.0
62.0

58.0
48.0
13.2
8.3

90.0
323.0
62.0
41.0
28.0
22.0
16.6
11.6
5.0

29.0
22.0
16.6
11.6
6.5
6.5
6.5
6.5
5.0
3.8

66.0
57.0

22.00
38.00
60.00
57.00
38.00

oSO.OO 
22.00 
22.00 
16.60 
11.60
3.80 
2.90 
1.77 
1.77 

al.42
1.07
1.07
6.50
6.50
3.80
1.77
1.77
1.49
1.07
1.07
1.07
1.07
1.07

o0.85 
a .83 

.82 
o .81 
o .81
a .80 
o .80 
a .80 
al.80 
o2.50
o2.00 
ol.75 
ol.60 
ol.SO 
ol.45
ol.40 
ol.20 
ol.OO 
o .90 
a .80
o .75
o .73

.73

.62

.52

.36 

.26 

.19 

.19 

.02 

.09

0.02
.02

02.50
5.00

14.10
8.50
5.00
3.80
2.70
1.77
1.07
1.07
1.07
1.07
.62
.62 

o .57 
.52 
.62 
.80

1.07
1.49
1.77
1.07

1.07 
1.77 
2.70 
2.70 
2.9Q
2.90
3.40
2.90
3.80
3.40
3.40
2.70
2.30
1.77
1.77
1.77
1.77
1.77
1.77

ol.90
o2.00 

2.10 
2.50 
2.90 
2.90
3.40
3.40

03.00
2.70
2.70
2.70

a Estimated. 6 Artificial control installed. Interpolated.
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Daily discharge, in second-feet, of Thelma Creek at English's ranch, Alta., 1912-1917 
Continued.

Day.

1917. 
1. ...... .......
2..............
3..............
4..............
5.. ............
6..............
7..............
8..............
9..............

10..............

May. June.

3.40
3.40
3.40
3.40
3.40
4.20
4 «f>
4.80
5.80
4 80

Day.

1917. 
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
9f>

May.

82.0

59.0
42.0
21.0
21.0
19.6
17.6

June.

3.40
3.40
2.90
2.70
2.90
9 on

o2.20
1.48
1.00
.76

Day.

1917. 
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

May.

15.6
13.6
11.6
11.6
6.4
6.4
4 0

4 9

4.0
3 A

3 A

June.

0 64
.40
.32
94

.24

.16

.08

o Estimated.
NOTE. 1912: No flow July 12 to Oct. 14. 
1913: No flow July 27-31. 
1914: No flow July 1 to Oct. 14 and Oct. 26-31.
1915: No flow Aug. 3-18 and Aug. 20 to Oct. 7. Artificial control installed Aug. 19. 
1916: Stage-discharge relation affected by Ice Feb. 17 to Apr. 10; discharge estimated. 
1917: No flow June 28 to Oct. 31. Gage readings unreliable May 8-12; discharge not determined.

Monthly discharge of Thelma Creek at English's ranch, Alta., 1912-1917. 
(Drainage area, 15 square miles.)

Month.

1912. 
April 5-30... ......................
May..............................

July..............................
October ...........................

1913. 
April..............................

July..............................
The period..................

1914. 
April..............................
May...............................

The perlo d ..................
1915. 

April..............................

June ..............................
July...............................

The period ..................
1916. 

February 17-29. ...................

May..............................

July...............................

October ...........................
The period ..................

1917. 
May 13-31. ........................
June..............................

Discharge in second-feet.

Maximum.

78.30 
112.00 

4.92 
.02 
.20

114. 00 
14.00 
3.00 
3.70

34.00 
14.20 
2.40 

13.20

34.00 
6.40 

26.00 
12.30 

.28 

.00 

.58

o65.0 ' 
oSO.O 
Q69.0 
198.0 
323.0 
60.0 
2.5 

14.1 
3.8

82.0 
5.8

Minimum.

8.49 
2.59 
.02 
.00 
.05

.00 

.14 

.07 
.00

1.90 
.04 
.04 
.00

.28 

.00 

.08 

.00 

.00 

.QO 

.00

025.00 
a 3.00 

2.10 
.34 

3.80 
.89 
.02 
.02 

1.07

3.4 
.0

Mean.

26.75 
11.18 
1.06 
.01 
.049

31. 200 
4.970 
.603 
.517

13.80 
2.30 
.79 

3.07

5.80 
1.46 
4.00 
1.59 
.02 
.00 
.33

045.00 
031.00 

14.20 
26.00 
42.00 
11.60 

.93 
2.10 
2.54

21.0 
2.2

Per
square 
mile.

1.78 
.74 
.07 
.0004 
.0055

2.080 
.330 
.040 
.034

.860 

.144 
. .049 

.191

.3740 

.0936 

.2570 

.1020 

.00109 

.0000 

.0212

2.880 
1.980 
.910 

1.670 
2.690 
.744 
.060 .133- 
.163

1.400 
.147

Run-off.

Depth in 
inches on 
drainage 

area.

1.72
.85 
.078 
.0005 
.0045

2.32
.38 
.04 
.04

2.78

.960 

.170 

.060 

.220
1.410

.420 

.110 

.290 

.120 

.001 

.000 

.020

.961

1.39 
2.28 
1.03 
1.92 
3.00 
.86 
.07 
.15 
.19

10.88

.99

.16
1.15

Total in 
acre-feet.

1,382 
688 
65 
0 
3

1,856 
306 
36 
32

2,230

821 
141 
47 

189
1,198

348 
90 

238 
98 

1 
0 

20
795

1,160 
1,906 

845 
1,599 
2,499 

713 
57 

125 
156

9,060

791 
131
922

NOTE. 1917: No flow June 28 to Oct. 31. 
123678° 20  18

a Estimated.
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Mean monthly discharge, in second-feet, of Thelma Creek at English's ranch, Alta., 1912-
1917.

Year.

1912...............................
1913...............................
W14.... ...........................
1915...............................
1916...............................
1917...............................

Feb.

620

222

Mar.

c31

c 15
922

Apr.

o27.0
31.0
13.8
5.8

14.2

18.4
1,095

May.

11.20
5.00
2.30
1.46

26.00
(221.00

9.2
566

June.

1.06
.60
.79

4.00
42.00
2.20

8.4
500

July.

a 01
.52

0
1.59

11.60
0

2.4
148

Aug.

0
0
0
0.02
1 93
0

.16

.10

Sept.

0
0
0
0
9 1ft

0
OK

91

Oct.

0.05
0
3.10
.33

2.54
0

61

Total.

A cre-ft.

2,230
1,198

795
9 flfiA

(*922

3 19O

3, 545
236

a, Discharge for part of month assumed as mean for month.
J> Reduced to monthly average.
c Estimated.

<* Incomplete record not included in average.

MIDDLE CREEK AT MACKINNON'S RANCH, ALTA.

LOCATION. In SW. J sec. 35, T. 5, R. 1 W. fourth meridian, at Angus MacKinnon's
ranch.

DRAINAGE AREA. 116 square miles. 
RECORDS AVAILABLE. Open-water flow June 21, 1910, to April 17, 1915, when station

was discontinued. 
GAGE. Vertical staff.
DISCHARGE MEASUREMENTS. Made by wading or with weir. 
CHANNEL AND CONTROL. Bed composed of sand and coarse gravel; not likely to shift.

Right bank slopes gradually; left bank cut sharp and high; neither bank subject
to overflow except in extreme flood stages.

EXTREMES OF DISCHARGE. Maximum stage recorded, 4.85 feet, April 11, 1911, (dis 
charge, 156 second-feet); minimum stage recorded, 0.62 feet (discharge, 0.15
second-foot) on December 31, 1910. 

ICE. Observations discontinued during winter season. 
ACCURACY. Stage-discharge relation practically permanent. Gage read to hun-

dredths daily. Daily discharge obtained by applying daily gage height to rating
table. Records fair.

Discharge measurements of Middle Creek at MacKinnon's ranch, Alta., 1910-1915.

Date.

1910.

July 11
29

9Q
rw»f 9 -^

1911.
A-nr 94

May 20

July 20

1Q19

31
July 10

31

Oct. 3

Nov. 4

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

G. R. Elliott. ..........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
0.76

.74

.68

.68

.67

.64

.66

.62

.55

.71

.68

.63

2 45
1.30
.73
66

.62

.60

.60

.56

Dis 
charge.

Sec.-ft. 
0.47

.32

.17

.26

.34
on

17.05
1.01
.56
.53
.67
.94

oe en

4.66
.86

40

4Q

.58

.61

.61

Date.

1913.

24
July 18

Sept. 11

1914.

Apr. 28
"MoTT" 1 Q

June 16
July 7

31

1915.

Oct. 4

Made by 

H. D. St. A. Smith.....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H. W. Rowley.........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H.W. Rowley..........
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
2.64
.75
.78
.53
.55
.49
.54

2.14
1.10

.81

.60

.60

.54

.79

.58

.84

.63
1.55

.65

.90

Dis 
charge.

Sec.-ft. 
31.20

1.17
.88
.33
.35
.30
.33

.83
 2.98

.98

.71

.47

.24

.19

.20

.35

1.46
.73

4.60
.79
.96
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Daily discharge, in second-feet, of Middle Creek, at MaeKinnon's ranch, Alta.,
1910-1915.

Day.

1910. 
1..... ......................
2...........................
3.---.-.........----.-......
4...... .....................
6...........................

6...........................
7....... ....................
8....... ....................
9...........................
10...........................

11....J.. ....................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24.. .........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1911, 
1...... .....................
2.........................:.
3...........................
4...........................
5...........................

6...........................
7... ........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21.............. ............
22...........................
23...........................
24.............. .............
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Apr.

10.5
10.5
10.2
10.1
10.0

9.7
9.7

10.0
10.4
41.0

156.0
38.0
23.0
6.4
3.1

2.2
12.0

22.6
26.4

22.4
19.4
16.5
18.2
8.6

6.1
2.7
3.4
4.6
4.4

May.

2.0
1.2
2.8
3.8
1.7

1.5
1.0
1.0
.8
.8

.8

.8

.7

1.0

1.5
1.1
1.0
.8

.8

.8
1.0

.9

.9

.8

.8

.8

.8

.8

June.

0.44
.44
.44
.44
.44

.36

.31

.31

.31

.31

.7

.7

.7

.7

.7

.6

.7

.8

.7

.6

.6

.6

.6

.7

.6

.6

.6

.7

.8

.7
1.0

24.0

4.4
24.0
13.5
4 0
3.3

July.

0.78
.60
.99
.99

1.45

.78

.44

.31

.31

.44

.44

.31

.44

.31

.20

.20

.20

.20

.20

.20

.20

.20

.78

.44

.44

.44

.31

.31

.22
99

.22

4.0
60.0Qa n
21.0
10.5

4.5
2.5
2.0
1.5
2.0

1 ^

1.3
1.0

g
.7

.6

.6

.6

.5

.6

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Aug.

0.22
.22
.24
.22
.24

.24

.22

.22

.20

.18

.20

.20

.34

.31

.29

.29

.24

.24

.20

.20

.20

.20

.22

.22

.24

.24

.24

.22

.22

.22

.22

.5

.8
2.0
.6
.6

25.0
5.5
.6
.6
.6

.7

.5

.5
K

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

Sept.

0.22
.22
.22
.36
.39

.36

.39

.36
ja
.33

.31

.31

.'22

.22."22

.22

.24

.22

.22

.22

.20

.20

.20

.22

.22

.22

.20

.20

.20

.22

.4

1.5
4.«

128.0
56.0
20.0
10.6
8.6

2.6
1 Q

. 1.4
1.0
1.0

Q

.9

1.0
1.0
1.0
1.0

1.0
g

9

Oct.

0.22
.22
.22
.24
.24

.22

.22

.22

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.22

.22

.22

.22

.22

.22

.22

.22

.22

.22

.22

.22

.22

1.0
1.0
1.0
.9
.9

.9

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.9

.9

.9

.9

.9

.9

.9

.9

.9

Nov.,

0.22
.22
.22
.22
.22

.20

.20

.20

.20

.20

.20

.22

.22

.22

.22

.22

.22

.20

.20

.19

.19

.19

.19

.19

.19

.19

.19

.19

.17

.17

.9

.9

.9

.9

.9

.9

.9

.8

.8

.8

.8

.8

.8

.8

.8

Dec.

0.17
.17
.17
.17
.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.17

.15
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Daily discharge, in second-feet, of Middle Creek, at MacKinnon's ranch, Alia., 1910-
1915 Continued.

Day.

1912. 
1......... ...........................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
Q

Si:::::::::::::::::"::::::::::::::"
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1913.
o

3....................................

5....................................

6....................................
7....................................

q
10....................................

11....................................
12....................................
13....................................
14
15....................................

16....................................

i fi
19....................................
20....................................

91

22....................................
OQ

24....................................
25....................................

26....................................
97

28....................................
29....................................
30
31....................................

Apr.

42.0
42.0
42.0
42.0
42.0

42.0
95.0
82.0

120.0
153.0

86.0
88.0

10'8. 0
88.0
78.0

79 n
51.0
43.0
27.0OQ n

18.8
15.5
14.3
11.2
10.3

7.6
7.2
6.3
5.9
4.6

May.

25.80
Q25.52
025.24

23.87

23.87
023.60
023.60
023.34
021.75

16.89
013.00
o9.70

7 QQ

4.52
04.25

3 fi4

03.00
2.86

2.51
2.51

o2.30
9 nn

4.70

2.60
2 on
2.80
2 on
1 fil

1.65
3n

1.11
.86
.76

fiQ
.69
90

6.30
IQ on

17.00
8.20
9 70.

6.30
^ on

1.85
1.50

.76

.66

.60

.60

.54

.54

.54

.52

June.

2.72
o2.30

2.18
2.18

02.00

1.88
1.88
1.60
1.33
1.33

.82

.77

.68

.68
1.33

.97

.82

.82
a.82
o.82

.82
o.82

.82
a.82
o.82

.82

.77

.77

.77
1.07

.52

.47

.60
7K

fiQ

.69

.66

.60
60

.57

.57

.57

.57

.57

.57

.57

.57

.57
2.50
2.80

3.20
3.40
3.40
1.04
.82

.79
2.60
9.70
.42
.40

July.

aO.68
.77

a. 77
a. 77

.77

o.77
.77

a. 77
.77
.77

a. 77
.73
.73
.73

o.73

.73

.73

.73
o.73

.73

.92

.77

.73

.73

.73

.68

.68

.43

.41

.40
43

.34

.76

.47

.47

.42

.42

.38

.38

.36

.38

.38

.40

.52

.40

.34

.32

.31

.32

.32

.32

.32
7.40
1.70
.82
.47

.44

.38

.34

.34

.34

.32

Aug.

0.41
.47
.43
.41
.41

.41

.41

.41

.40

.40

.40

.40

.40

.40

.50

.45

.45

.45

.48

.47

.47

.47

.47

.47

.47

.49

.51

.49

.53

.53

.51

.32«'o $

.32
39

-.32
.34
.34
.36
.34

.34

.34

.34

.36

.36

.36

.36
2.40
1.25
.38

.38

.36

.36

.36

.38

.38

.38

.38

.36

.36

.36

Sept.

0.49
.49
.51
.53
.51

.51

.51

.53

.47

.49

.49

.49

.50

.50

.50

.51

.51

.52

.52

.53

.55

.55

.55

.56

.56

.57

.57

.58

.59

.59

.36

.36

.36

.36

.36

.36

.36

.36

.36

.31

.32

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.ao

.31

.31

.31

Oct.

0.59
.60
.58
.58
.58

.58

.58

.58

.58

.58

.58

.58

.58

.58

.58

.59

.59

.59

.59

.59

.59

.59

.60

.60

.60

.60

.60

.60

.60

.63

.63

.31

.31

.31

.31

.32

.32

.32

.32

.32

.32

.32

.32

.32

.32

.32

.32

.32

.32

.34

.34

.34

.34
.34
.34
.34

.34

.34

.34

.34

.34

.34

Nov.

0.61
.61
.61
.61
.61

.61

.61

.61

.61

.61

.61

.61

.61

.61

.61

a 1 nterpolated.
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Daily discharge, in second-feet, of Middle Creek, at MacKinnon's ranch, Alta., 1910- 
1915   Continued.

Day.

1914. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11.. ..j... .............................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20.....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
 in
 11

Day.

1915. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

Mar. Apr.

CA A

68.0
152.0
122.0
128.0

127.0
28.0
22.0
15.1
11.7

Mar.

57 
34
48

Apr.

67.00 
62.00 
64.00 
64.00 
82.00

88.00 
44.00 
47.00 
52.00 
31.00

36.00 
048.00 

60.00 
46.00 
47.00

a 42. 00 
37.00 
32.00 
27. 00   
16.80

33.00 
15.50 
11.20 
12.00 
16.10

11.20 
4.70 
3.80 
2.40 
1.72

Day.

1915. 
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19
20..............

May.

1.21
.85 
.45 
.58 
.58

.52 

.50 

.50 

.52 

.40

12.00 
4.70 
1.38 
.52 
.93

.85 

.58 

.55 

.55 

.55

.52 

.52 

.50 

.50 

.50

.50 

.50 

.45 

.42 

.40 

.37

Mar.

June.

0.37 
.37 
.37 
.37 
.37

.60 

.97 

.52 

.45 

.45

.48 

.52 

.85 

.65 

.52

.40 

.38 

.38 

.38 

.37

.37 

.37 

.37 

.37 

.52

.45 

.45 

.40 

.40 

.38

Apr.

9.8
6.8
4.2
2.4
7.3

6.2
4.2

July.

0.36 
.34 
.33 
.33 
.33

.33 

.37 

.37 

.37 

.85

.85 

.85 

.85 

.85 

.85

.85 

.81 

.81 

.81 

.81

.81 

.81 

.81 

.81 

.69

.69 
' .69 

.69 

.69 

.37 

.31

Aug.

0.31 
.31 
.31 
.31 
.31

.31 

.31 

.31 

.45 

.45

.45 

.42 

.42 

.42 

.42

.42 

.42 

.42 

.42 

.42

.42 

.42 

.38 

.33 

.34

.28 

.26 

.25 

.25 

.25 

.25

Hay.

1915. 
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Sept.

 0.25 
.25 
.25 
.25 
.26

.26 

.26 

.26 

.26 

.26

.26 

.26 

.26 

.28 

.28

.28 

.28 

.28 

.28 

.26

.29 

.26 

.31 

.34 

.37

.38 

.33 

.25 

.25 

.25

Mar.

67 
68 

115 
86

66 
40 
44 
42 
39 
32

Oct.

0.25 
.25 
.48 
.38 
.52

.52 

.52 
4.70 
.55 
.52

.48 

.42 

.40 

.38 

.38

.37 

.37 
- .37 

.37 

.37

.38 

.38 

.38 

.38 

.38

.38 

.38 

.38 

.38 

.38 

.38

Apr.

a Estimated.

NOTE. 1911: Shifting control June 12 to Aug. 11.
1912: Shifting control Aug. 1 to Nov. 15.
1914: Stage-discharge relation affected by ice Mar. 19-31; discharge not determined.
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Monthly discharge of Middle Creek, at MacKinnoris ranch, Alia., 1910-1915. 

[Drainage area, 116 square miles.]

Month.

1910.

July...............................

The period..................

1911.

July...............................

The period. . ................

1912.

July...............................

1913.

July...............................

1914. 
March 16-18.......................

July...............................

The period ..................

1915.

April 1-17.................. .......

Discharge in second-feet.

Maximum.

0.44 
1.45 
.34 
.39 
.24 
.22 
.17

156.0 
3.8 

39.0 
60.0 
25.0 

128.0 
1.0 
.9

25.80 
2.72 
.92 
.53 
.59 
.63 
.61

153.00 
19.90 
9.70 
7.40 
2.40 
.36 
.34

57.00 
88.00 
12.00 
1.60 

.85 

.45 

.38 
4.70

115 
152

Minimum.

0.31 
.20 
.18 
.20 
.20 
.17 
.15

2.2 
.7 
.5 
.5 
.4 
.4 
.8 
.8

2.00 
.68 
.40 
.40 
.47 
.58 
.61

4.60 
.52 
.40 
.31 
.32 
.30 
.31

34.00 
1.72 
.37 
.37 
.31 
.25 
.25 
.25

32.0 
2.4

Mean.

0.38 
.44 
.23 
.25 
.22 
.20 
.17

18.6 
1.1 
4.8 
5.1 
1.4 
8.4 
.9 
.8

11.58 
1.21
.70 
.45 
.53 
.59 
.61

48.90 
3.25 
1.39 
.67 
.45 
.33 
.33

46.00 
37.00 
1.09 
4.90 

.64 

.36 

.28 

.54

60 
45

Per 
square 
mile.

0.0030 
.0035 
.0018 
0020 

.0017 

.0016 

.0013

.151 

.009 

.038 

.041 

.011 

.068 

.007 

.007

.094 

.010 

.0057 

.0036 

.0043 

.0048 

.0049

.398 

.026 

.011 

.005 

.004 

.003 

.003

.382 

.304 

.009 

.004 

.005 

.003 

.002 

.004

.498 

.371

Run-off.

Depth in 
inches on 
drainage 

area.

0.0011 
.0040 
.0021 
.0022 
.0020 
.0018 
.0015

.168 

.010 

.042 

.047 

.013 

.076 

.008 

.004

.368

.11 

.01 

.006 

.004 

.005 

.006 

.003

.14

.440 

.030 

.010 

.006 

.005 

.003 

.003

.497

.040 

.340 

.010 

.004 

.006 

.003 

.003 

.005

.410

.18 

.23

.41

Total in 
acre-feet.

27 
14 
18 
13 

  12 
10

100

1.107
68 

286 
314 
80 

500 
55 
24

2,434

712 
72 
43 
28 
32 
36 
18

911

2,910 
200 

83 
41 
27 
20 
20

3,301

275 
2,202 

67 
29 
39 
22 
16 
33

2,683

1,188 
1,517

2,705

NOTE. Area used in these tables is the same as published in the Canadian hydrometric reports, which 
was changed from time to time as more definite information of the drainage basin was obtained.



JFATEE SUPPLY OF ST. MAEY ASfB MILK EIVEES, 1S98-1M1, 279

Mean monthly discharge, in second-feet, of Middle Creek at MacKinnon's ranch, Alta.,
1910-1915.

Year.

1910. ..........................
Mil...........................
B12. .......................... 
1913........................... 
1914........................... 
1815...........................

Mar.

"a 46" 

*60

Apr.

18.6 .
"49." 6" 

37.0 
a45.0

35
2,083

May.

1.10
11.60 
3.20 
1.09

4.2
258

June.

aQ.38
4.80
1.21 
1.39 
4.90

3 1

184

July.

0.44
5.10
.70 
.67 
.64

1.51
93

Aug.

«0.2
1.40
.45 
.45 
.36

.58
36

Sept.

0.25
S.40

.53 

.33
,28

1 %
117

Oct.

0.22
.90
.59 
.33
.54

K9

32

Nov.

0.20
6.80
6.60

.53
32

Dec.

0.17

------

.17
10

Total 
in acre- 
feet.

a 100
2,458
a959 
3,301 
2,683 

a 2, 705

2,814
2,845

25

a Incomplete record not included in average.
6 Average for part of month assumed as monthly average.

MIDDLE CREEK AT ROSS'S RAUCH, SASK.

LOCATION. In SW. J sec. 30, T. 5, R. 29 W. third meridian, at Maurice Boss's ranch, 
about 3 miles southwest of traffic bridge over Battle Creek at Tenmile Police 
Detachment and about 43 miles southwest of Maple Creek.

DRAINAGE AREA. 156 square miles.
RECORDS AVAILABLE. Open-water records July 20, 1909, to October 31, 1917.
GAGE. Vertical staff, nailed to a post near left bank and firmly stayed; read by 

Mrs. W. M. Ross.
DISCHARGE MEASUREMENTS. Made by wading or with weir.
CHANNEL AND CONTROL. Bed of creek sand and coarse gravel. Right bank high; 

is overflowed only during extremely high stages; left bank high; subject to over 
flow during high stages. One channel at ordinary stages, two channels during 

  high stages.
EXTREMES OF STAGE. 1909-1917: Maximum stage recorded, 6.85 feet, April 5, 1912; 

(discharge, 1,688 second-feet) minimum stage recorded, 0.60 foot, July 24 to 
July 28, 1914 (discharge, 0.11 second-foot).

ICE. Observations discontinued during winter season. Stage-discharge relation 
sometimes affected by ice during flood periods in the spring. -

REGULATION. The flow past this station is regulated to some extent by two dams, 
one at W. Wright's ranch and the other at A. MacKinnon's ranch.

ACCURACY. Stage-discharge relation permanent during ordinary and low stages. 
Gage read to hundredths daily during high water and once daily during remainder 
of season. Daily discharge obtained by applying mean daily gage height to 
rating tables. Records fair.
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Discharge measurements of Middle Creek at Ross's ranch, Sask., 1909-1917.

Date.

1909. 
June 16
July 1

20
Aug. 9
Sept. 8

29
Nov. 4

1910.
Apr. 22
May 16

July 2
25

Aug. 12
Sept. 3
Sept. 29
Oct. 25

Apr. 24 
May 20 
June 12
July 20 
Sept. 1

8
30

iyi^.
Apr. 11 

30 
May 31 
July 10

30
Nov. 4

1913.
Apr. 18

25
July 18
Aug. 14
Sept. 12
Oct. 7

1914. 
Mar. 23

7
8

11
24
27

Made by  

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

M. H. French.......... 
.....do.................. 
.....do..................
.....do.................. 
.....do.................. 
.....do.................. 
.....do..................
.....do..................

.....do.................. 
G: R. Elliott........... 
.....do..................
.....do.................. 
.....do..................

H.D.SUA. Smith......
.....do..................
.....do.................
.....do..................
.....do..................
.....do.................
.....do..................

H. R. Carscallen. .......
.....do..................
.....do.................
.....do..................
.....do..................
.....do..................
H.W.Rowley.. ........

Gage 
height.

Feet.

0.78
.76
.79
.825
.75

.73

.66
fin

.66

.66

.64

.66

.68

.64

.72 

.51 

.54

.56 

.57 
2.36 
2.68

60

1.28 
1.19 
.56
.56 
.53

2.48
.74
.63
.60
.65
.62
.63

.88
1.06
2.42
3.46
1.99
1.21
1.01

Dis 
charge.

Sec.-ft. 
0.51
2.15

QQ
oo

.39

.57
10

OO

.48
4ft

.27
Qft

.27

.33
QQ

.36

2.01 
.37 
.28
.33 
.32 

60.64
O1 OC

4Q

19.82 
14.56

Or

.25 

.23

59.30
.56
.74
.20
.86
.24
.24

3.00
5.90

60.00
147.00
40.00
11.00
4.60

Date.

1914.

July 9

22

1915.
Mar. 22

23
97

9
20
26

26
28 

July 21 
Aug. 17

18
Sept. 10 
Oct. 4

1916.
Mar. 28

30
Apr. 1

7 
11
14 
25 

May 10 
29
30

July 18
Aug. 8

28
Sept. 22
Oct. 12 
Nov. 10

1917.

Q

25
May 8

Nov. 26

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
H.W.Rowley..........

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do.................. 

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do.................. 

.....do.................. 

.....do..................

.....do.................. 
H.W.Rowlev.. ........ 
.....do.................. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do................. 
.....do..................

H. W. Rowley. ........

.....do..................

.....do..................

Gage 
height.

Feet. 
0.71
.67
.65
.66
.62

3.41
3.64
3.33
1.97
2.88
4.77
1.74
.74
.67
.65
.67
.67
.64 
.90 
.64

3 00

.64 

.64

2.90
2.39
1.54
1.30 
1.10 
1.51

.69 

.64 
1.50
1.90
.75
.73
.70
.69
.68
.68 
.72

.57
3.64
2.87
4.01
.75
.70

Dis 
charge.

Sec.-ft. 
0.53

qi

.25

.52

.29

81.00
145.00
144.00
40.00

101.00
425.00
26.00

.81

.58
4Q

.44

.44

.22 
2.10 
.22

1AQ AA

.39 

.40

112. 00
65.00
27.00
15.30 
9.10 

29.00
28.00 
1.58 
0.66 
26.00
44.00
a.92

a 1.01
a. 78
o.63
a. 58
a. 63 
a. 52

1.71
51.00

116.00
285.00

2.60
.57

a Measured by weir. 

Daily discharge, in second-feet, of Middle Creek at Ross's ranch, Sask., 1909-1917.

Day.

1909. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

July. Aug.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

Sept.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

Oct.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

Nov.

0.36
.36

Ofi

.36

.36

.36

.36

.36
Ofi

3fi

.36

.36

.36

Day.

1909. 
16............
17............is..:.........
19
20............

21............
22............
23............

Or

26............
27............
28............
29............
30............ 
31............

July.

0.46

.46

.46

.15

.15

.46

.90

.90

.90

.46

.46 

.46

Aug.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36 

.36

Sept.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.30

.36

.36

.36

Oct.

0.36
.36
.36
.36
.36

.36

.36

.36

.36

.36

.36

.33

.36

.36

.36 

.36

Nov.
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Daily discharge, in second-feet, of Middle Creek at Ross's ranch, Sash., 1909-1917 Con.

Day.

1910. 
1....................................
2....................................
3....................................
4........................*...........
5  .................................

6....................................
7....................................
7....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
OO

24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1911. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
9H

t)R

27..... ...............................
OQ

29... ......................... L. ......
80....................................
31....................................

Apr.

0.54

.54
54

1.00
1.00

1.00
1.00
1.00
.54

.54

.54

.54
3.58
3.06

2.02

54
.54
.54

.54

.54

.54
54
54

1.7
7 2

a!14. 0
40.0
12.0

2 0
o o
2.2
2 0

3.5

12.0
116.0
26.0
3.5
5.4

6.1
6.1
6.5
7.0
9.6

May.

0.54
.54
.54
 u
 u

.54
 u

.54

.54
54
 u

.54

.54
54
54

.35

.35

.35

.54

.54

.54

.35
OK

.35

.35

.35°.<>

.35
Ot

.35

.35

6.1
5.7
1.3
.5
.5

.4
19 0
12.0

12.0

12.0
5.0
2.3
.5
.4

.4

.4

.4  

.3

.3

.3

.4

.3

.3

.3

.3

.3

.3

.4

.3

June.

0.35
.35
.35
.35
.35

.35

.35

.35

.35

.35

.35

.35

.35

.35

.35

.35
1.00
.54
.35
.35

.35

.35

.35

.35

.35

.35

.35

.35
Q5

.76

.3

.3

.3

.3

.3

.3
0

.3
0

.3

.3

.3

.3

.3

.3

.3

.3

.4

.5

.5

.5

.5

.6

.6

.7
4.2
7.4

July.

0.76
.54
.54

.54

.54

.54

.54

.54
54

54
.54
.54
.54

54

.54

.54
54

.54

.54

.54
54
54

.54

.35

. .35
.35
.54

4°.

.39

.39

7.2
3.5

30.0
26.0

17.0
9 6
4.9
1 °.
.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

Aug.

0.32
.29
.29
.29
.35

.39

.50

.43

.39

.39

.35

.35.

.43

.43

.54

.54

.54

.50

.46

.46

.46

.46

.46

.46

.46

.43

.43

.46

.46

.46

.46

.4

.4

.4

.4

.4

.5

.5

.5

.5

.5

5.0
2.3
1.3
.6
.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

Sept.

0.46
.39
.39
.39
.46

.50

.50

.50

.46

.43

.43

.43

.39

.39

.39

.39

.39

.39

.43

.43

.43

.43

.43

.43

.43

:43
.43
.43
43

.43

.4

.4

.4
O q

9.6

107.0
61.0
82.0
57.0
40.0

16.0
5.0
3.5
9 Q

2.4

1.7
.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Oct.

0.43
.43
.43

AO

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43

.43
A*}

43
.43

43
.39
.35
.32
.32
.32

.4

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Nov.

0.5
.5
.5
.5
.5

.5

.5

.5

o Sudden rise due to failure of dikes at Wright's ranch.
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Daily-discharge, in second-feet, of Middle Creek at Ross's ranch., SasL, 1909-1917 Con.

DaF.

1912. 
I....................................
2..... ...............................
3....................................
4....................................

6........ ........................ ....
7....................................
8....................................
5........................... ........
10....................................

11....................................
12._...... ............................
13....................................
14....................................
15....................................

17....................................
IS....................................
19.... .. ..............................
20....................................

21....................................
22 .. ...............................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1913.

2. ..................................
3...................................
4. ..................................
5. ..................................

6...................................

8. ..................................
9...................................

10.... ...............................

11. ..................................
12...................................
13...................................
14...................................
15. ..................................

16...................................
17.. .................................
18...................................
19...................................
20...................................

22...................................
23...................................
24.......................... .........
25. ..................................

26...................................
27. ..................................
28...................................
29...................................
30...................................
31.... .........   .. .....,.........

Apr.

1,688

1,190
1,056
1,056

900
770

695
560
280
104
58

45.09
45.09
52.00
48.00
44.26

40.96
39.32
37.68
31.94
27.46

24.22
22.20
15.86
14.30
19.00

203.00

220.00

197. 00
178. 00
168.00

148. 00
72.00

42.00
38.00

41.00
40.00

26.00

3.90
2.30
1.24

 51

.50

May.

15.47
17.42
17.42
15.08
10.50

7.52
6.40
6.68
6.68
8.42

9.35
6.68
5.68
5.20
4.98

2.65
2.65
2.61
1.87
1.72

1.58
1.46
1.34
1.34
.98

.98

.98

.89

.89

.69
6.96

.47

.44

.41

.35

.28

.25

Of!

.38

.35

.32

.30

.28

.25

.23

.28

q on

2.20
1.16

.38
qo

39

.28

.28

.28

.28

.28

June.

9.35
2.83
1.58
.89
.30

.30

.30

.30

.30

.30

.30

.30

.30

.30
1.10

.89

.69

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.30

.30

.30

.28

.28
OQ

.28

.32

.38

.38

.35

.32

.28

.28

.28

.28

.30

.32

July.

0.30
.30
.40
.30
.30

.35

.30

.40

.35

.30

.30

.30

.30

.30

.30

.30

.30

.35

.35

.35

.35

.35

.30

.30

.30

.30

.30

.30

.30

.30

.30

.35

.38

.38

.35

.32

.30

.30

.30

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.84

.84

.76

.68

.68

.60

.60

.47

.35
,82

Aug.

0.30
.35
.45
.45
.40

.40

.35

.35

.35

.35

.35

.35

.30

.30

.30

.30

.30

.30

.40

.40

.40

.40

.40

.40

.40

.45.45-

.45

.45

.45

.50

.30

.28

.28

.32

.32

.32

.30

.30

.30

.30

.30

.30

.30

.30
9fl

.84
.68

.50

.47

.38

.35

.30

.30

.30

..2
..28
.28

Sept.

0.45
.45
.45
.50
.50

.50

.50

.50

.50

.45

.45

.45

.45

.45

.45

.45

.45

.40

.40

.40

.40

.40

.40

.40

.45

.40

.40

.40

.40

.40

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28
7fi

.28

Oct.

0.40
.40
.40
.40
.40

.40

.40

.40

.40

.40

.40
40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.40

.35

.35

.35

.35

.35

.35

.30
- .30

.28
  28
.28
.28
.28

.28

.25

.25

.25

.25

.23

.25

.25

.25

.25

.25

.25
OK

.23
..23

.25

.25

.25
9^

.25

.25

.25

.25
.26.<25

Nov.

0.24
.24
.24
.23
.23

.23

.23

.23

.22

.22

.22

.22

.22

.22

.22
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Daily discharge, in second-feet, of Middle Creek at Ross's ranch, Sask. T 1909-1917 COB.

Day.

1914.

2...................................
3...................................

5...................................

6. ..................................
7. ..................... ....... ......
8...................................
9...................................
10...................................

11...................................
12...................................
13.. .................................
14...................................
15...................................

16...................................
17...................................
18...................................
19.. .................................
20.. .................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29.. .................................
30...................................
31...................................

1915. 
1.. .................................

3. ..................................
4.. .................................
5...................................

6...................................
7...................................
8...................................
9. ..................................

10. ...................................

11...................................

13...................................
14...................................
15...................................

16...................................
17................................ ..
18...................................
19............................... ...
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26.. .................................
27...................................
28...................................
2&.. .................................
30...................................
31...................................

Mar.

029.00
a 27. 00

023.00

22.00
2.80

1.25
a 94

a.94

02.90

50
81

145

301

256
115

65

25
46

Apr.

019.00
66.00
11.00
13.30

73.00

85.00
37.00

36.00

38.00
103. 00
123.00

108.00
95.00
74.00
48.00
24.00

4.10
4.30

11.70
9.60

2.90
2.60

.86

57.00

440.00

196.00

67.00

6.90

3 40

3.40

3.40

.77

.59

.55

.55

.56

46
.46

May.

0.56
.34
.56
.56
.51

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.34

.45

.34

. .34
.34
.34
.34
.34
34

o.46

a.46
o.46
o.46

a.46
o.46
o .46
o .46
o.46

.46
46

.50

.59

.96

.71

.55

.50

.46

.46

.46

.46

.46

.46

.46

.50

.50

.46

.59

.50
,5&

June.

0.34
.34
.34
.34
.39

.51

.56

.51

.34

.34

.56

.56

.85

.85

.51

.34

.34

.34

.34

.34

.34

.34

.34

.51

.45

.34

.34

.34

.71
1.38

1.65
.59

.50

.46

.46

.46

.46

.46
50
46

.46

.46-

.46

.50

.46

.50

.50

.46

.46

.46

.46-

.46

.50

.sa

.33

.41

.33

July.

a 34
.34
.34
.34
.34

.34

.34
34

.34

.34

.34

.34

.34

.34

.34

.34
,2&
.29

.25

.18

.18

.11

.11

.11

.11

.22

.34
ac

.33

.33

.33

.33

.33

1.02
.37
.33

.33

.33

.33

17 00

3.30
3.60

11.10
7.50

1.74
96

.89
  .77

.71

.59

.59

.59

.71
,59

Aug.

0.22
.15
.15
.15
.18

.18

.18

.18

.18

.18

.22

.22

.22

.22

.22

.22

.25

.25

.34

.29

.25

.25

.25

.25

.34

.25

.25

.25

.25

.25
25

.41

.33

.33

.33

.33

.33

.33

.28

.19

.15

.15

.15

.15

121.00
26.00

129.00

97.00
32.00

2.70
.96

,33

,24

Sept.

0.25
.25
.25
.25
.25

.25

.25

.25

.29

.39

.34

.29

.29

.29
25

.25

.25

.25

.22

.22

.22

.22

.22

.24

.33

.41

.33

.33

.33

.33

.33

.33

.41

.83

.46

.41

.37

.33

.37

.27

.37

.37

.37

.37

.37

.£7

.37

.37

.37

.37

.37

Oct.

0.22
.22
.25
.45
.51

.45

.29

.67

.34

.29

.25

.22

.22

.22

.22

.22

.22

.22

.22

.22

.22

.34

.56

.56

.56

.56

.56

.56

.56

.37

.37

.37
. -37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.27

.37

,37

,37
,37
..37
,37
.37

.37

.37

.33

.33

.33

.33
a Interpolated.
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Daily discharge, in second-feet, of Middle Creek at Ross's ranch, Sask., 1909-1917 Con.

Day.

1916. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................

18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29.. .................................
30...................................
31...................................

&**  1917 
I..................................
2...................................
3. ..................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................

10....................'...............

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
13...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
an .....<*a'

Mar.

63
CT

a 71

111
105

318
796
654
364

1Q9
1 37

89
100
101

270

268
184
60

58
67

130
70
73
38

Apr.

30.00

17.70

14 40
9 40

5.10
5.10

90 An
07 no

oq An
on An

6.10
16.00
10.10
4.10
3 7/1

2.40

1.84
1.58
1.10

.70

.44

.44

.36

ol.OO
a 1.10
ol.SO
ol.40
ol.60

1.71
17.00
27.00
51.00
31.00

265.00
305. 00
364.00
526.00
609.00

558.00
393.00
294.00
371.00
393. 00

526.00
528.00

447.00
285.00

141.00
199.00
170. 00
57.00
63.00

May.

.44

.44

.44

.44
44

.44

.52
CO

PL9

11

.52
K.9
CO

CO

CO

.52

.60

.70

.70

.70

.70

.80
1.-58

13.30
3 fin
4.70

47.00
145.00

54.0
64.0
67.0
QQ n

115.0

200.0
202.0
287.0
287.0
260.0

400.0
373.0
214.0
108.0
114.0

96.0
74.0
56.0
32.0
28.0

22.0
20.0
15.9
15.9
15.9

15.6
15.6
15.2
14.2
12.0

ol0.6

June.

87.00
34.00
16.40

c on

4.30

6.30

5.10
68.00

fio nfl
oq nn

15.60
5.60
3.90
1.70
1 99

1.00
.90
.90
.90
90

.90

.90

.90
11.82
1.98

9.20
7.80
7.20

6.10

5.00
6.80
2.60
2.60
2 60

3.30
3.70
3.30

o2.80
2.30

o2.65
3.00
2.60
2.30
2.30

2.30
1.96
1.96
1.96
1.62

1.62
1.62
1.28
.94
.94

July.

1.34
1.70
4.10

77.00
174.00

97.00
079.00

42.00
36.00

5.10
3.90
1.34
1.00

90

on
.90

1.00
43.00

29.00
12.90
6.60
4.10
2.10

1.22
1.22
1.10

17.70
11.10
6.60

.94

.94

.94
94
94

.94

.94
94
94

.94

.94
94

.94

.94
Q4.

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.94

.60

.24

.24

Aug.

4.10
1.70
1.84
1.10
1.10

1 00
1 00
.80

1 34
47.00

24.00
7.10
5.10
1 QQ

1 99

1 98
1 Qa

1.00
1.00

on

.90
on

.90

.90
on

.90
on

.63

.80

.80

.80

.24

.24

.24

.24

.24

.36

.48

.48

.48

.48
da

.48

.48
4s

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.36

.48

Sept.

0.80
on

.80

.80
i no.

1.10
nn

.80
on

.80
on

.80
an
on
on

80
on

.80

.80
on

.80
58

.80

.80
so,

.70

.70

.60

.60

.60

.48

.60

.60
60

.60

.60

.60
94

2.30
2.30

2.30
2 on

2.30
2.60

2.60
2.60
2.60
2 60
2.60

2.60
2.60
2.60
3.00
3.30

3.00
2.30
1.62
1.28
1.28

Oct.

0-60
fin
fin
Art

.70

.70
an

.80

.70

.63

1 99
1 9«
1 9«
1 A*>

1.62

1.62
1 ftO

1 Pf>

1.62

1.62
1 fi9

1 fi9

1.62
1.62

1.62

1.62
1.62
1.62
1.62
1.62

1.62
1.62
1.62
1.62
1.62
1.62

o Estimated.

NOTE. 1912: Stage-discharge relation affected by ice Apr. 1-4; discharge not determined.
1913: Stage-discharge relation affected by ice Apr. 1-8; discharge not determined.
1915: Stage-discharge relation affected by ice Mar. 21-26.
1916: Shifting control June 17 to Oct. 14. Creek still running but no observations after Oct. 14.
1917: Stage-discharge relation affected by ice Apr. 6-15.
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Monthly discharge of Middle Creek at Ross's ranch, Sask., 1909-1917. 
[Drainage area, 156 square miles.]

Month.

1909. 
July 20-31...:.....................

1910. 
April 5-30.. .......................
May...............................

July........'.......................

1911. 
April 11-30.............. ..........
May...............................

July...............................

1912.

May..............................

July..............................

1913. 
April 9-30.... .....................
May...............................

July...............................

1914. 
March 15-31.......................

July...............................

1915. 
March 21-31.. .....................
April..............................
May...............................

July...............................

Discharge in second-feet.

Maximum.

0.90 
.36 
.36 
.36 
.36

3.58 
.54 

1.00 
.76 
.54 
.50 
.43

116.0 
19.0 
7.4 

30.0 
5.0 

107.0 
.5 
.5

1,688 
17.42 
9.35 
.40 
.50 
.50 
.40 
.24

220.00 
3.30 

.38 

.84 
2.20 

.28 

.28

30.00 
139.00 

.56 

.85 

.34 

.34 

.39 

.67

301 00 
440.00 

.96 
2.40 

17.00 
129.00 

.83 

.37

Minimum.

0.15 
.36 
.36 
.36 
.36

.54 

.35 

.35 

.35 

.29 

.39 

.32

1.7 
.3 
.3 
.4 
.4 
.4 
.5 
.5

14.30 
.69 
.30 
.30 
.30 
.40 
.25 
.22

.50 

.21 

.28 

.28 

.28 

.28 

.23

.94 

.86 

.34 

.34 

.11 

.15 

.22 

.22

25.00 
.46 
.46 
.33 
.33 
.15 
.24 
.33

Mean.

0.52 
.36 
.36 
.36 
.36

.95 

.46 

.39 

.52 

.43 

.43 

.42

19.3 
3.1 

.7 
3.9 

.7 
13.3 

.5 

.5

340.94 
5.56 

.81 

.32 

.38 

.44 

.38 

.23

85.50 
.53 
.30 
.40 
.41 
.28 
.25

11.90 
41.00 

.37 

.42 

.28 

.23 

.26 

.37

121.00 
62.00 

.51 

.60 
2.50 

14.00 
.37 
.36

Per
square 
mile.

0.003 
.002 
.002 
.002 
.002

.006 

.003 

.002 

.003 

.003 

.003 

.002

.112 

.018 

.004 

.023 

.004 

.077 

.003 

.003

1.97 
.032 
.0047 
.0018 
.0022 
.0025 
.0022 
.0013

.495 

.003 

.002 

.002 

.002 

.002 

.002

.0735 

.2540 

.0023 

.0026 

.0017 

.0014 

.0016 

.0023

.74700 

.38300 

.00315 

.00370 

.01540 

.08640 

.00228 

.00222

Run-off.

Depth in 
inches on 
drainage 

area.

0.001 
.003 
.002 
.003 
.001

.004 

.003 

.002 

.003 

.003 

.003 

.002

.083 

.021 

.004 

.£25 

.005 

.086 

.004 

.001

.229

1.91 
.037 
.005 
.002 
.002 
.003 
.002 
.002

1.96

.405 

.004 

.002 

.002 

.002 

.002 

.002

.419

.050 

.280 

.003 

.003 

.002 

.002 

.002 

.003

.34

.310 

.430 

.004 

.004 

.020 

.100 

.003 

.003

.87

Total in 
acre-feet.

12 
22 
21 
22 
10

87

49 
28 
23 
32
26 
25 
25

208

766 
191 

42 
240 

43 
791 
31 

8

2,112

17,582 
342 

48 
20 
23 
26 
23 

7

18,071

3.731 
33 
18 
24 
25 
17 
15

3,863

400 
2,446 

23 
 25 
17 
14 
15 
23

2,963

2,637 
3,689 

31 
36 

154 
861 

23 
22

7,453
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Monthly discharge of Middle Creek at Ross's ranch, Sask., 1909-1917 Continued.

Month.

1916. 
March 2-31 ........................

July...............................

1917.

July...............................

Discharge in second-feet.

Maximum.

796.00 
37.00 

145.00 
155.00 
174.00 
47.00 
1.10 
.80

609.00 
400.00 

9.20 
.94 
.48 

3.30 
1.62

Minimum.

38.00 
.36 
.44 
.90 
.90 
.63 
.58 
.60

1.00 
10.60 

.94 

.24 

.24 

.48 
1.28

Mean.

182.00 
11.30 
10.50 
19.70 
26.00 
3.70 

.79 

.66

239.00 
110.00 

3.40 
.88 
.37 

1.93 
1.59

Per
square 
mile.

1.120 
' .070 

.065 

.122 

.160 

.023 

.005 

.004

1.530 
.705 
.022 
.006 
.002 
.012 
.010

Run-off.

Depth in 
inches on 
drainage 

area.

1.25 
.08 
.07 
.14 
.18 
.03 
.01 

0

1.76

1.71 
.81 
.02 
.01 
.01 
.01 
.01

2.57

Total in 
acre-feet.

10. 830 
672 
646 

1,172 
1,599 

228 
47 
18

15, 212

14,221 
6,764 

202 
54 
23 

115 
98

21, 477

NOTE. Area used in these tables is the same as published in the Canadian hydrometric reports, which 
was changed from time to time as more definite information of the drainage basin was obtained.

Mean monthly discharge, in second-feet, of Middle CreeTc at Ross's ranch, Sask., 1909-1917.

Year.

1909.........................
1910......................... 
1911......................... 
1912. ........................ 
1913......................... 
1914.........................
1915.........................

1917.........................

Average. ....................
Average run-off, acre-feet- . . . 
Average run-off per square

Mar.

~<M5."56"

<*43.00
d!76. 00

d.OO

57
3, 505

Apr.

cO. 90 
al9.30 
c303. 00
c 80. 00 

41.00
62.00

239 00

105
6,248

May.

0.46 
3.10 
5.60 
.53

07

.51
10 50

110.00

1,008

June.

0.39 
.70 
.81 
.30

.00
19 70
3 1A

196

July.

a 0.52
.52 

3.90 
.32
.40
.28

2 50

00

270

Aug.

0.36
.43 
.70 
.38 
.41

14.00
3 V0

2.3
141

Sept.

a. 36
.43 

13. 30
.44 
.28 
.26

79

2.00
119

Oct.

0.36
.42 
.50 
.38 
.25 
.37

.53
33

Nov.

60.36

o.50 
6.23

.30
18

Total 
in acre- 

feet.

a 9S
213 

2,112 
18, 526
4,892

7,460
1 K O1 9

21,538

9,114
li, 538 

74

a Incomplete record not included in average.
6 Average for part of month assumed as monthly average.
c Estimated.
d Reduced to monthly average.  
« Records published in report for 1916 have been revised.

MIDDLE CREEK AT HAMMOND'S RANCH, SASK.

LOCATION. In NE. \ sec. 4, T. 2, R. 29 W. third meridian, at D. A. Hammond's
ranch.

DRAINAGE AREA. 308 square miles.
RECORDS AVAILABLE. Open-water periods March 14, 1911, to October 31, 1917. 
GAGE. Vertical staff, read by Mrs. K. R. Hammond. On March 25, 1916, gage

was moved 850 feet north, to point 150 feet above artificial control. 
DISCHARGE MEASUREMENTS. Made from the irrigation flume just above gage during

flood stages and by wading or with weir during low stages. 
CHANNEL AND CONTROL. Bed and banks practically permanent. Banks subject to

overflow during extreme high water. Control is artificial wall of stones laid in
cement 150 feet below gage.
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EXTREMES OF STAGE. 1910-1317: Maximum stage recorded, 12 feet April 5, 1912
(discharge, 884 second-feet); no flow for short periods during each year of record. 

ICE. Stage-discharge relation affected by ice during flood periods ia the spring.
Observations discontinued during winter season. 

DIVERSIONS. Water is diverted from the stream above this station by a number of
applicants for irrigation and by the Canadian Pacific Railway Co. at Govenlock
for industrial uses. 

ACCURACY. Stage-discharge relation not permanent. Gage read daily to hundreds.
Daily discharge determined from rating curves except for periods of ice effect,
for which it was estimated. Record good. 

REMARKS. At the time of the establishment of this station, on July 20, 1910, and
for the balance of that year, water was standing in pools but not flowing on the
surface.

Discharge measurements of Middle Creek at Hammond's ranch, Sask., 1-911-1917.

Date.

191L

Slay 17
Aug. 8
July 7
Sept. 16
Oct. 23

1912.
Apr. 15
Slay 25

Aug. 6
31

Oct. 12
Nov. 8

1913. 
Apr. 22 
May 12

July 11

28
Sept. 20
Oct. 13

1914. 
Mar. 18 

21
30

Apr. 3
9

10
13
24

May 21
25

July 15
Aug. 26
Oct. 26

Made by 

M. H. French..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

M. H. French.. ........
G. R. Elliott...........

.....do... ...............

.....do..................

.....do..................

.....do..................

.....do..................

H. D. St. A. Smith..... 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

H. D. St. A. Smith.... 
.....do..................
.....do..............:...
.....do..................
.....do..................
.....do..................
.....do..................
H. W. Rowley.........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 

L94
1.50
1.04
2.71
1.97
1.40

4.43
1.72
1 45

1.01
.95

3.30 
1.79
1.43
1.34

3.17 
2.32
2.07
3.14
4.44
4. -58
3.29
2.06
1.49
1.46
1.29

Dry.
1.05

Dis 
charge.

Sec.-ft. 

7.94
1.70
0

24.30
8.04
.70

117. 08
2.69

0
0
0
0

43.60 
3.66
.15
.04

0
0
0
0
0

24.00 
8.70
5.20

38.40
129.00
141.00
48.00
9.00
.10
.06

0
0
0
0

Date.

1915. 
Mar. 27

31

9
12
24

May 22

July 16

29

1916.
Mar. 25

8 
11 
15

15

Aug. 16
Sept. 5

29

1917. 
Apr. 7

17
May 1

8
14
24
30

June 22
July 28
Sept. 26
Nov. 13

Made by 

H.W. Rowley,. .......

.....do..................

.....do..................
.....do..................
.....do..................
.....do...«.............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
P. A. Fetterley.. .......

.....do..................

.....do..................

Gage 
height.

Feet. 

5.42
o4.19

7.10
3.43
2.66
1.81
1.55
1.44

a 2. 75
1 23
1 49
1.25

3.24
1.90
1.56 
1.41 
1.79
.60
.45

1.20
on

54
.18
.13
.30

2.10
7 fiS

2.20
3 qq

2.85
1.14
.85
.71

Dis 
charge.

Sec.-ft. 

203.00
88.00

422,00
63.00
26.00
3.30
6.12
6.06

21.00
c.02

bl.81
6.69

114.00
35. TO
21.00 
17.80 
42.00
3.80
1.66

13.60
8.90
4.70
.93
.10

1.28

36.00
658.09

161.00
141.00
26.00
9.40
.92

0
0
0

a Gage height affected by backwater from Lodge Creek, 
b Weir measurement. 
c Estimated.
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Daily discharge, in second-feet, of Middle Creek at Hammond's ranch, Sask., 1911-1917.

Day.

1911. 
I............ .......................
2....................................
3................................. ..
4................. ....... ....
5................................

6................... ......... ..
7................................
8..................................
9....................................
10....................................

11....................................
12.............................:.....
13...................................
14....................................
15....................................

16....................................
17....................................
18................................
19....................................
20....................................

21....................................
22....................................
23....................................
24................1.... ..............
25. ..±............. ...................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

<»

Day.

1912.

2...............
3...............

5...............

6............... 
7................

9............... 
10...............

11...............
19
10

14...............
15...............

Apr.

6884

6799 
6784 
6757 
6744 
6744

741 
6500 
6299 
6144 

117

May.

26.50 
24.85 
23.25 
22.61 
21.65

20.40 
20.10 
20.10 
18.55 
18.55

17.05 
15.65 
14.35 
13.15 
12.05

Mar.

0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 

14.0

16.0 
10.0 
10.0 
10.0
7.8 
8.2

June.

3.24 
3.10 
2.84 
2.45 
2.21

1.85 
1.74 
1.52 
1.30 
1.21

1.03 
.85 
.69 
.85 

7.10

Apr.

2.2 
2.2 
2.2 
2.2 
2.2

4.2 
4.0 
1.0
.8 
.8

1.2 
1.5
3.7 
3.8 
4.3

024.0 
24.0 
16.0 
8.2
7.8

5.5 
.6 

034.0 
24.0 
10.0

8.0 
7.0 
7.0 
8.6 
4.0

July.

0.05 
.05 
.04 
.03 
.03

.02 

.02 

.01

.01

May.

3.6 
4.6 

20.0 
13.0 
10.0

11.0
7.8 
5.5 
5.5 
3.7

1.2 
1.3 
0 
1.2
1.6

1.8 
2.2 
2.1 
2.1 
2.1

2.0 
2.0 
2.2 
2.2 
2.1

2.1 
2.1 
2.0 
1.5
1.7 
2.0

June.

1.7 
1.7 
1.7 
1.6 
2.0

1.8 
1.6 
1.0 
.4 

0

0 
0 
0 
0 
0

0 
0 
0 
0 

11.0

11.0 
7.0 
4.3 
4.0 
2.7

2.0 
2.0 
1.8 
1.8 
1.8-

Day.

1
1 
1
:
<<. 
5

i 
i

1912. 
6...............
7...............
8...............
9................
K...... ..........
i.. .............
2............... 
>3..... ...........
A. ....... ....... 
£. ..............
!6..... ...........
7

28...............
29...............
30...............
^1

July.

1.8 
1.8 
2.2 

33.0 
18.0

13.0 
25.0 
15.0 
15.0 
13.0

12.0
8.4 
5.6 
4.3 
3.0

2.6 
2.6 
2.3 
2.2 
2.1

1.7 
1.4 
1.0 
.7 

0

0 
0 
0 
0 
0 
0

Apr.

79.70 
79.70 
73.65 
73.65 
70.70
62.15 
54.10 
49.20 
42.60 
36.85
29.85 
29.17 
28.15 
28.15 
26.50

Sept.

0 
0 
0 
4.0 
8.0

452.0 
284.0 
195.0 
88.0 
74.0

66.0 
39.0 
18.0 
17.0 
16.0

9.0
6.6 
5.4 
4.0 
3.8

3.7 
3.5 
3.7 
3.6 
3.5

2.9
2.8 
2.6 
2.5 
2.3

May.

11.00 
10.00 
9.00 
8.05 
8.05
7.86 
7.10 
6.20 
5.35 
5.35
5.03 
4.87 
4.87 
4.55 
4.10 
3.66

Oct.

2.2 
2.2 
2.1 
2.1 
2.1

2.0 
2.0 
1.9 
1.9 
1.9

1.8 
1.7 
1.6 
1.5 
1.4

1.4 
1.3 
1.3 
1.2 
1.2

1.1
1.1 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0 
1.0

June.

15.65 
14.11 
8.05 
4.87 
3.24
2.21 
1.41 
1.03 
.53 
.39
.21 
.15 
.13 
.09 
.07

Nov.

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

July.

o Wright's dikes gave way. 6 Discharge estimated.
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Daily discharge, in second-feet, of Middle Creek at Hammond's ranch, Sask., 1911-1917 
Continued.

Day.

1913. 
1............
2............
3............
4............
5............ 
6............
7............
8............
9............

10............
11 ............ 
12............
13............
14............ 
15............

Day.

1914. 
1............
2............
3............
4............
5............
6............
7............
8............
9............
10............
11............
12............
13............
14............
15............

Apr.

114.0 
40.0 
28.0 
14.2 
30.0
58.0 

102.0 
53.0 
64.0 
76.0

418.0 
418.0 
418 
418.0 
418.0

Mar.

40.0 
58.0 
58.0

May.

20.00 
17.80 
14.00 
10.40 
7.60
6.90 
6.60 
6.20 
6.00 
5.70
5.30 
4.10 
4.10 
5.30 
8.80

Apr.

41.0 
78.0 
40.0 
30.0 
35.0
52.0 
33.0 
64.0 

129.0 
140.0
50.0 
54.0 
50.0 
45.0 

106.0

June.

0.82 
.56 
.43 
.37 
.37
.30 
.30 
.30 
.24 
.24
.24 
.21 
.21
.18 
.18

May.

5.20 
4.36 
3.80 
3.40 
2.70
2.30 
2.00 
2.00 
1.80 
1.70
1.50 
1.40 
1.20 
1.10 
1.00

Day.

1915. 
1. ..................................
2...................................

5...................................
6...................................
7...................................
8...................................
9...................................
10...................................
11...................................
12...................................
10

15...................................
16...................................
17...................................
18...................................
19...................................
20...................................
21 ..................................
22...................................
23...................................
24 ...................................
25...................................
26...................................
27................................... 
28................................... 
29...................................
30...................................
31...................................

July.

1.65 
1.43 
1.32 
1.32 
1.22
1.11 
1.11 
.65 
.30 
.11
.03 
.01 
.01 
.01 
.01

June.

0 
0 
0 
0.02 
.02

0 
0 
0 
0 
0
0 
0 
0 
0 
0

Aug.

0.04 
.01

.......

.......

Oct.

0 
0 
0 

14.70 
16.10
16.10 
16.70 
16.10 
15.50 
14.70
13.40 
13.40 
11.10 
11.10 
9.00

Mar.

a 2
2.

. 215.

. 270.

. 270. 

. 191. 

. 160. .

8 
8 
0 
0
0 
0 
0
n

. 82.0

. 177.0

Day.

1 
1 
1

1913. 
6............
7............
8............

19............
20............ 
21............
22............
23............
24............ 
25............
26............ 
27............
28_-.. ......
2 
3 
3

9............ 
0............ 
1.. ..........

Day.

1 
1
1 
1 
2
2 
2
2 
2 
2
2 
2 
2 
2 
j
3

Apr.

270.00 
270. 00 
215. 00 
270.00 
422. 00
367.00 
103.00 
60.00 
50.00 
40.00
37.00 
25.00 
22.00 
20.00 
15.50
13. 50 
11.50 
9.50 

11.50 
11.50
6.20 
5. CO 
4. SO 
3.40 
3.00
2.70 
2.40 
2.10 
1.98
1.74

1914. 
6............
7............
8............
9............
0............
1. ...........
2............
3............
4............
5............
6............
7............
8............
9............
0.. ..........
1.. ..........

May.

1.50 
1.32 
1.20 
1.02 
.96
.86 
.78 
.74 
.66 
.62
.54 
.50 
.50 
.47 
.54

3.72 
3.40 
1.82 
.92 
.52
.23 
.10 
.06 
.06 
.02
.02

Apr.

418.0 
338.0 
338.0 
258.0 

0242.0
o44.0 

44.0 
53.0 
49.0 
40.0
36.0 
36.0 
34.0 
30.0 
25.0

  Mar.

50.0 
40.0 
24.0 
22.0 
16.0
8.7 
5.5 
4.5 
4.5 
3.8
3.8 
3.8 
3.2 
3.0 
3.0 

31.0

June.

1.74 
10.00 
4.04 
4.04
2.74 
2.30 
1.90 
1.20 
.70
.50 
.38 
.23 

  .14 
.10
.08 
.04 
.04 
.26 
.20

.16 

.14 

.12 

.08 

.06

.06 

.04 

.02

May.

8.00 
7.50 
6.90 
6.40 
5.90
5.60 
5.40 
5.30 
5.10 
5.00
4.90 
4.40 
3.80 
2.20 
1.76 
1.11

Apr.

114.0 
118.0 
110.0 
98.0 
76.0
58.0 
43.0 
31.0 
23.0 
13.9
11.5 
11.5 
10.4 
9.4 
6.8

July.

2.74 
3.07 

81.00
21.00 
62.00 
19.70 
11.20 
7.80

5.80 
4.50 
3.40 
3.20 
2.50
3.20 
2.50 
1.20 
.96
.86 
.82

June.

0.14 
.14 
.11 
.11 
.08
.08 
.07 

5.80 
5.60 
5.20
4.30 
3.30 
2.40 
1.87 
1.65

May.

0.90 
.64 

  .56 
.40 
.26
.26 

0 
0 
0 
0
0 
0 
0 
0 
0 
0

Aug.

0.70 
.C2 
.47 
.32 
.29
.18 
.12 
.10 
.06 

a. 02
.02

62.00
33.00 
90.00 
55.00 
21.00 
10.00
6.00 
3.40 
2.80 

- 2.60 
2.30 
1.90

July.

0.01 
.01 
.01 
.01 

0
0 
8.40 
8.40 
6.90 
5.80
4.30 
2.80 
2.00 
1.11 
.65 
.30

June.

0 
0 
0 
0 
0
0 
0 
0 
0 
0
0 
0 
0 
0 
0

Sept.

1.74 
1.50 
1.82 
1.66 
1.50
1.44 
1.38 
1.32 
1.26 
1.26
1.20 
1.14 
1.14 
1.14 
1.08
1.08 
1.08 
1.02 
1.08 
1.02
.90
.82 
.74 
.74 
.70
.66 
.62 
.58 
.02 
.58

Aug.

.......

Oct.

8.00 
8.00 
5.00 
2.90 
1.50
1.30 
.80 
.26 

0 
0
0 
0 
0 
0 
0 
0

Oct. "

0.58 
.54 
.54 
'.50 
.50
.47 
.47 
.47 
.47 

3.40
2.85 
2.52 
2.30 
2.06 
1.98

1.90 
1.82 
1.82 
1.74 
1.90
1.90 
1.74 
1.44 
1.20 
1.20
1.20 
1.14 
1.14 
1.14 
1.14 
1.08

Estimated.
123678° 2(
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* i " * *
iDaily discharge, in second-feet, of Middle Cteek at Baitt,mond's ranch, Sask., 1911-1917-

Continued.

Day.

, 1916. 
H...... ..............................
J 0

I 3!::::::::::::::::::::::::::::::::::::
1 ^

6....................................
,7....................................
'8.... -...--..........---...-.........
9... .--....-.--.---............-.. ...

10-...---.....------..--...--...-..-..
/

'12......---.....-.-..---....-.........
'13..-...-.-.....---.------.-..-.-..--.

 15....................................
i 
16--..-.--...--.----......---.---.....

18....................................
19....................................

99

23......-.--......-.-.-----..-........
24....................................
23........ ............................

97

29
on
01

Day.

1917. 
1...............
2...............
3...............
4.. .............
5...............

6...............
7...............
8...............
9...............

10. ..............

11...............
12...............
1 Q

14. ..............
15...............

Apr.

5 
10 
10 
15 
30

15 
36 

275 
o441 
a. 607

774 
779 
760 
728 
793

May.

66.0 
121.0 
126.0 
128.0 
134.0

104.0 
102.0 
218.0 
297.0 
324.0

291.0 
235.0 
159.0 
141.0 
118.0

Mar.

210 
133 

91 
91

165 
"330 

210 
olGO 
6 112

152 
o218 
0218 
0158 
ol58 
a 98

June.

7.80 
7.20 
6.00 
5.50 
5.00

4.50 
3.40 
2.40 
1.92 
1.41

.90 

.80 

.80 

.75 

.70

Apr.

a98.0 
o40.0 
040.0 

35.0 
35.0

34.0 
33.0 
21.0 
18.2 
17.9

17.7 
19.1 
24.0 
41.0 
41.0

29.0 
24.0 
17.5 
18.4 
17.5

15.2 
12.6 
10.8 
9.5
7.8

7.1 
6.0 
5.1 
4.5 
3.8

July.

6.00 
6.00 
6.00 
6.00 
6.00

6.00 
6.00 
5.00 
3.40 
1.92

.80 

.60 

.50 

.45 

.40

May.

3.80 
3.80 
3.70 
3.50 
3.20

3.10 
2.80 
2.70 
2.40 
2.10

1.98 
1.84 
1.70 
1.70 
1.58

1.58 
1.58 
1.46 
1.46 
1.34

1.22 
1.10 
.98 
.98 

8.40

26.00 
15.60 
14.60 
48.00 

110.00 
68.00

June.

95.0 
83.0 
39.0 
28.0 
21.0

17.5 
13.6 
12.6 
11.3 
23.0

21.0 
17.2 
14.6 
98.0 
55.0

36.0 
28.0 
20.0 
18.5 
17.1

13.3 
10.6
8.8 
7.2 
5.6

4.8 
4.0 
3.6 
3.3 
4.3

Day.

1 
] 
1 
1
2

2 
2 
5
2 
2

5
2
r

; 

;

1917. 
6...............
7...............
...... ..........
9
0. ..............

1.. .............
2...............
s.. .............
4...............
5...............

»6.. .............

0

Q

o

July.

4.0 
3.6 
4.8 

o6.0 
7.2

92.0 
56.0 
36.0 
23.0 
18.1

14.2 
10.6 
7.2 
5.3 
2.7

2.1 
18.1 
18.1 
13.7 
7.2

44.0 
23.0 
20.0 
16.1 
11.5

8.8 
7.0 

13.3 
10.2 
24.0 
10.6

Apr.

798 
641 
623 
622 
622

680
800 
787 
679 
618

522 
449 
319 
161 
109

Aug.

7.50 
5.60 
4.30 
3.20 
2.70

2.10 
1.70 
1.50 
4.50 
4.00

2.90 
3.10 

14.20 
15.10 

, 10.60

4.30 
3.30 
2.70 
1.90 
1.60

1.02 
.70 
.54
.38 
.24

.12 
0 
0 
0 
0 
0

May.

  90.0 
82.0 
77.0 
72.0 
66.0

61.0 
48.0 
36.0 
26.0 
23.0

18.0 
15.0 
9.0 
9.0 
9.0 
7.8

Sept.

0 
0 
0 
0.70 
1.60

1.02 
.30 

0 
4.00 
2.20

1.50 
1.10 
1.02 
.86 
.70

.54 

.38 

.30 

.24 

.12

0 
0 
0 
0 
0

0 
.12
.06 
.06 

0

June.

.65 

.65 

.55 

.45 

.36

.24 
1.41 
.80 
.75 
.90

.90 

.85 

.80 

.92 
3.40

Oct.

0

o.So
.38 
.24

.38 

.18 

.06 

.24 
1.20

3.30 
2.60 
2.20 
2.00 
1.80

1.80 
1.70 
1.70 
1.60 
1.50

1.40 
1.40 
1.40 
1.40 
1.40

1.40 
1.50 
1.50 
1.40 
1.30 
1.40

July.

.32 

.24

.16 

.16 

.08

a Estimated.
* Gage moved 850 feet north, to point 150 feet above artificial control.

NOTE. 1911: No flow Mar. 14-24, June 10-19, and July 25 to Sept. 3.
1912: Ice present Apr. 1-4. No flow after July 9.
1913: No flow after Aug. 2.
1914: No flow May 22 to June 4, June 6 to Oct. 3 and Oct. 24-31. Record only roughly approximate, 

owing to inaccurate gage-height observations.
1915: Shifting control May 16 to Oct. 31.
1916: Shifting control Apr. 12-17 and Oct. 29-31. No flow Aug. 27 to Sept. 3, Sept. 21-26, and Sept. 30 to 

Oct. 3.
1917: Shifting control Apr. 8-16 and May 9-13. No flow July 21-31.
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Monthly discharge of Middle Creek at Hammond's ranch, /Sask., 1911-1917. 

[Drainage area, 308 square miles.]

Month.

1911.

May...............................

July...............................

1912.
TWo-o-

July...............................

The period. .................

1913.

July...............................

The period. . ................

1914. 
March 13-31. ......................

May...........--.----..-.-...-.-..

The period. . ................

1915. 
March 22-31.......................

May...............................

July...............................

The period. .................

1916. 
March 17-31. ......................

May...............................

July...............................

1917.

July...............................

Discharge in second-feet.

Maximum.

16.0 
34.0 
20.0 
11.0 
33.0 

452.0 
2.2 
1.0

884.00 
26.50 
15.65 

.05

418.00 
20.00 
5.80 
8.40 

.04

58.00 
140.00 

5.20 
.02 

16.70

270.00 
422.00 
372.00 
10.00 
81.00 
90.00 
1.82 
3.40

330.0 
98.0 

110.0 
98.0 
92.0 
15.1 
4.0 
3.3

800.0 
324.0 

7.8 
6.0

Minimum.

0.0
.8 
.0 
.0 
.0 
.0 

1.0 
1.0

26.50 
3.66 

.07 

.00

14.20 
1.11 
.11 
.01 
.00

3.00 
6.80 

.00 

.00 

.00

0.00 
1.74 

.00 

.00 

.00 

.00 

.58 

.47

91.00 
3.80 
0.98 
3.30 
2.10 
0 
0 
0

5.00 
7.80 

.24 
0

Mean.

4.2 
7.5 
3.9 
2.1 
6.1 

44.0 
1.5 
1.0

279.91 
12.70 
2.80 
.008

155.00 
6.71 
1.19 
1.64 

.002

20.00 
56.00 
1.24 
.00 

6.30

aSO.OO 
76.00 

.74 
1.04 
7.00 
9.iO 
1.05 
1.39

167.00 
23.00 
11.00 
24.00 
17.40 
3.20 

.56 
1.25

457. 00 
104.00 

2.10 
1.81

Per 
square 
mile.

0.014 
.025 
.013 
.007 
.020 
.146 
.005 
.003

.930 

.042 

.009

.515 

.022 

.004 

.005 

.000

.0633 

.1770 

.0039 

.0000 

.0200

.159 

.241 

.002 

.003 

.024 

.030 

.003 

.004

.530 

.073 

.035 

.076 

.055 

.010 

.002 

.004

1.480 
.338 
.007 
.006

Run-off.

Depth in 
inches on 
drainage 

area.

0.009 
.028 
.015, 
.008 
.023 
.163 
.006 
.002

.254

.910 

.048 

.010

.968

.580 

.020 

.004 

.006 

.000

.610

.050 

.200 

.004 

.000 

.020

.274

.»

.27 

.00 

.00 

.03 

.03 

.00 

.01

.52

.30 

.08 

.04 

.08 

.06 

.01 

.00 

.00

.57

1.65 
.39 
.01 
.01

2.08

Total in 
acre-feet.

150 
446 
240 
125 
375 

2,618 
92 
40

4,086

14,434 
781 
167 

0.5

15,382.5

9,223
412 

71 
101 

0

9,807

759 
3,332

76 
0

388

4,555

3,050
4,522 

40 
62 

474 
578 
62 
85

8,903

4,908 
1,369 

676 
1.428 
1,070 

197 
33 
77-

9,818

27,193 
6,395 

125 
111

33, 824

a Reduced to monthly average.

NOTE. Records published in 1915 and 1916 have been revised. Area used in computing above table is 
the same as published in the Canadian hydrometric reports, which was changed from time to time as 
more definite information of the drainage basin was obtained.
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Mean monthly discharge, in second-feet, of Middle Creel at Hammond's ranch, Sask.,
1911-1917.

Year.

1911.......................
1912.......................
1913.......................
1914.......................
1915.......................
1916.......................
1917.......................

Average run-off, acre-feet. . 
Average run-off per square

Mar.

a 4. 2

d!2.2
50.0

a 167.0
cl.O

21
1,291

Apr.

7.5
c 250. 0

56.0
76.0

457.0

146
8,688

May.

3.90

6.70
1 94

.74

20
1,230

June.

2.80
1 19

0
1.04

4.7
280

July.

6.10
.01

1.64
0

7.70

1.81

5.0
307

Aug.

0
0
0
0

9.4
3.2

0

1.80
111

Sept.

44.00
0
0
0

1.05
.56

0

6.5
387

Oct. .

1.50
0

6.30
1.39
1.25

0

1.49
92

Nov.

61.00
O)

1.00
60

Total 
in acre- 

feet.

4,106
15,824
9 807
4' 546
8,903
9.818

33,885

12,413
12,446 

40

a, Incomplete record not included in average.
6 Average for part of month assumed as monthly average.
c Estimated.
d Reduced to monthly average.

NOTE. Records published in 1915 and 1916 have been revised.

BATTLE CREEK: AT TENMILE POLICE DETACHMENT, SASK.
LOCATION. In NE. J sec. 33, T. 5, R. 29 W. third meridian, at the traffic bridge, 

about a quarter of a mile south of Tenmile Police Detachment and 300 yards north 
of Battle Creek post office.

DRAINAGE AREA. 210 square miles.
RECORDS AVAILABLE. Open-water flow June 3, 1909, to October 31, 1917.
GAGE. Chain gage fastened to the guardrail on downstream side of bridge; read by 

Hugh Thomas.
DISCHARGE MEASUREMENTS. Made from bridge by wading at point about 600 feet 

downstream.
CHANNEL AND CONTROL. Bed composed of a soft sandy clay. Banks high; right 

bank subject to overflow during extremely high stages, when a part of the water 
overflows above the gage into the Lodge Creek drainage; left bank not subject to 
overflow. During summer growth of weeds in bed affects control. One channel 
at ordinary stages. At high stages, owing to two piers supporting the truss, 
there are three channels.

EXTREMES OF DISCHARGE. 1909-1917: Maximum stage recorded, 11.76 feet, May 9, 
1917; discharge, 1,366 second-feet; minimum stage recorded, 2.18 feet (discharge, 
0.8 second-foot), August 4, 1914.

ICE. Station not maintained during winter season.
DIVERSIONS. There are several authorized irrigation projects diverting water for 

irrigation above this station.
ACCURACY. Stage-discharge relation permanent except during period of spring 

break up, when it is affected by ice, and during low stages, when it is affected by 
weeds. Gage read to hundredths twice daily. Daily discharge obtained by 
applying mean daily gage height to rating table. Records fair.
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Discharge measurements of Battle Creek at Tenmile Police Detachment, Sctsk., 1908-1917.

Date.

1908. 
Nov. 4

1909.
TlyfatT Oft

July 1
21

Aug. 9

29
Nov. 4

1910. 
Apr. 22 
May 16 
June 10
July 2 

25 
Aug. 13

28
1911. 

Apr. 21 
May 18 
June 10 
July 5 

13 
19 

Aug. 1 
10
24 

Sept. 2 
1 

15 
25 

Oct. 26 
26

1912.
Apr. 10

11
26

July 1
4

18
31

Sept.- 1
Oct. 4 
Nov. 5 

5 
5

1Q

21 
21 
27

1913.
Apr. 18

13
23

July 17
23

Aug. 14

Oct. 7
28

1914.
Mar. 19 

21 
31

Apr. 4

7 
11
13
14
15

Made by 

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

H. R. Carscallen. ....... 
....do................. 
....do.................
....do................. 
....do................. 
....do................. 
....do.................

M. H. French.......... 
....do................. 
....do................. 
....do................. 
....do................. 
....do................. 

.....do................. 

.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do.................

.....do.................
G.R.Elliott.... .......

G. R. Elliott...........

G. R. Elliott...........
.....do.................
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do.................
.....do................ 
.....do................ 
.....do................

H. D. St. A. Smith....
.....do................

H. D. St. A. Smith....
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................

.....do................ 

.....do................

.....do................ 

.....do................

.....do................ 

.....do................

.....do................ 

.....do................

.....do................

Gage 
height.

Fed.

2.725

2.69
2.72
2.35
2.44
2.54

2.96 
3.03 
2.49
2.17 
2.14 
2.29 
2.52
2.59

4.650 
3.390 
3:020 
3.480 
3.215 
3.060 
3.130 
3.645
3.000 
2.890 
6.690 
3.610 
3.430 
3.270 
3.400

8.12
8.90
3.76
3.46
2.81
2.85
2.78
2.67
2.95
2.80 
2.89 
2.99 
3.08 
2.97
2.70 
2.72 
2.77

4.55
3.00

2.80
2.71
2.93
2.65
2.50
2.72
9 *&

4.40 
3.37
2.88
3.12 
4.49
4.30 
3.53
5.96 
7.18
6.50

Dis 
charge.

Sec,-jt. 
25.8

87
33.6
83.7
21 9
12.4
5.1
9.6

13.6

31.75 
37.43 
5.80

al.28 
al.21
02.20 

7.56
10.12

146. 50 
6 55. 81 
C27.08 

32.02 
16.07 
8.43 
7.73 

629.71
67.94 

7.02 
311.22 
6 52. 39 
644.89 

42.19 
48.56

600
706
96.9
75.7
21.9
21.7
18.9
11.8
18.0
17.4 
16.5 
25.3 
30.3
00 A

18.2 
18.4 
15.6

154.00
33.20
27.50
20.60
15.20
24.80
13.50
4.05

12.60
7 7^1

33.00 
22.00 
18.40
38.00 

129.00
105.00 
66.00

258. 00 
391. 00
332. 00

Date.

1914. 
Apr. 23

24
27

28

22
July 9
Aug. 1

9
11

14 
15 

Oct. 3

23 
Nov. 3

1915.
Mar. 15

17
22 
23 
24 
25 
27 
30 

Apr. 1 
2
3
4 
9 

13
22 
27 

May 8 
25 

June 3
4

21
July 10

30
A ncr 1 fi

Sept. 7
Oct. 4

27
1916. 

Mar. 23 
27 
31 

Apr. 4
7 

11 
14 
25 

May 11
28
29
30
31

June 23
26

July 18
Aug. 9

29
Sept. 23
Oct. 10
Nov. 12

1917. 
Apr. 7

24 
May 8

9

July 23 
Aiiir 17
Nov. 26

Made by  

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do................. 

....do................. 

....do................. 

....do.................

....do................. 

....do.................

.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do................. 

.....do.................

.....do................. 

.....do................. 

.....do.................
H. W. Rowley......... 
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

P. A. Fetterley......... 
.....do................. 
.....do................. 
.....do.................
.....do................ 
.....do................ 
.....do................ 
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................ 

.....do................

.....do................ 

.....do................

.....do................ 

.....do................

.....do................

Gage 
leight.

Feet. 
3.47
3.50
3.28
2.97
2.74
2.79
2.65
2.31
2.23
2.20
2.23
2.33
3.20 
2.90 
2.54
2 7Q

2.78 
2.65

2.85
3.00
4.78 
5.64 
4.79 
4.00 
3.64 
3.04 
3.06 
3.44
6.40 
8.47 
3.94 
3.37 
3.04 
2.97 
2.82 
3.19 
4.54
5.74
3.33
3.13
3.22
2.67
3.10
3.36

4.57 
4.42 
3.68 
3.41
3.50 
3.83 
3.73 
3.21 
3.30
6.16
6.94
9.19

4.78
4.06

3.56
3.41

3.69
 J3.30

5.15
5.78 

10.20
11.76 
3.87
3.00 
3.00
2.77

Dis 
charge.

Sec.-ft. 
65.00
69.00
56.00
34.00
22.00
22.00
14.30
2.90
1.71
1.11
1.49
3.00

36.00 
23.00 
9.00 

19.10
22.00 
14.70

13.7
18.3
74.0 

205.0 
120.0 
56.0 
46.0 
35.0 
36.0 
58.0

312.0
588.0 
98.0 
61.0 
38.0 
33.0 
25.0 
44.0 

140.0
237.0
51.0
35.0

14.6
26.0
41.0
30.0

6139 
6132 
674 
653
663 
685 
677 
650 
650
298
388
707
967

6158
6104
652
653
640
635
658
623

37.0
233.0
868.0

1,366.0 
88.0
18.2 
16.2
9.5

a Discharge measured by weir.
6 Discharge measured at miscellaneous section below the gage. 
c Discharge measured at miscellaneous'section above the gage. 
tf Ice present.
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Daily discharge, in second-feet, of Battle Creek at Tcnmile Police Detachment f Sasfc.,
1909-1917.

Day.

1909. 
1........
2. .......
3........

5........

6........
7........
8.. ......
9........

10........

11........
12........
13........
14........
15........

June.

o45.0 
o40.0 

38.6 
38.6 
32

32 
32 
38.6 
45.8 
53.6

53.6 
53.6 
45.8 
45.8 
53.6

July.

85.1 
85.1 
75.2 
49.6 
49.6

42.1 
42.1 
42.1 
35 
35

38.5 
42.1 
42.1 
42.1 

351

Aug.

22.1 
22.1 
22.1 
22.1 
22.1

22.1 
22.1 
22.1 
22.1 
16.5

16.5 
16.5 
11.8 
11.8 
8

Sept.

8 
6.5 
6.5 
6.5 
6.5

8 
8 
8 
8 
8

8 
8 
8 
8 
8

Day.

1910. 
I...................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29..................... .............
30...................................
31...... .............................

Oct.

8 
8 
8 
8 

11.8

11.8 
11.8 
11.8 
11.8 
11.8

11.8 
11.8 
11.8 
11.8 
11.8

Apr.

67.5
67.5 
67.5 
59.0 
59.0

50.5

50.5 
50.5
50.5

50.5 
50.5 
50.5
42.5 

35.0
35.0 
35.0 
35.0 
35.0

35.0 
27.5 
27.5 
27.5 
27.5

27.5 
27.5 
27.5 
20.5 
20.5

Nov.

11.8 
11.8 
11.8 
11.8 
11.8

11.8 
11.8 
11.8 
11.8 
11.8

11.8 
11.8 
11.8

Day.

1 
1 
1 
1
2

2 
2 
2
2 
2

2<
y
2 
2

1909. 
3........
7. .......
*....
}........
)........

L. .......
2........
3.......
1. .......

a.......
1. .......
S. ......
9.......

30....
3

May.

20 
15 
15 
15 
15

15

27 
27 
27

27 
27 
27 
27 
35

35, 
27 
27 
27 
27

27 
20 
20 
20 
20

15 
15 
10 
10 
18 

7

5 
0 
0 
0 
0

0 
0 
5 
5 
5

5 
5 
5

0

0 
5 
5 
5 
5

5 
5 
5 
5 
5

0 
0 
5 
5 
7 
0

June.

7.0 
7.0 
7.0 
7.0 
7.0

7.0 
7.0 
7.0 
7.0 
7.0

7.0 
7.0 
6.5 
6.5 
4.0

6.5 
10.5 
10.5
8.7 
7.0

7.0 
7.0 
7.0 
7.0 
5.5

4.0 
4.0 
4.0 
3.2 
2.5

June.

53.6 
53.6 

102 
102 
353

860 
412 
251 
198 
168

143 
131 
131 
131 
96

July.

2.0 
1.5 
1.5 
1.5 
1.5

4.0 
4.0 
4.0 
4.0 
4.0

4.0 
4.0 
4.0 
3.2 
1.1

1.1 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.2

1.2 
1.2 
1.3 
1.4 
1.4 
1.5

July.

35 
35 
28.3 
28.3 
22.05

22.05 
16.45 
16.45 
16.45 
16.45

16.45 
16.45 
22.05 
35 
35 
35

Aug.

1.50 
1.50 
1.60 
1.80 
2.00

2.10 
2.10 
2.10 
2.20 
2.30

2.30 
2.40 
2.40 
2.65 
2.95

3.25 
3.85 
4.60 
3.55 
3.40

2.80 
3.10 
3.55 
3.85 
4.00

4.60 
5.20 
5.20 
5.20 
5.20 
5.20

Aug.

8 
8 
8 
8 
8.

8 
8
8 
8
8

5.2 
5.2 
5.2 
5.2 
5.2 
5.2

Sept.

8 
8 
8 
8 
8

8 
8
8 
8 
8

8 
8 
8 
8 
8

Sept.

5.50 
6.10 
6.40 
7.00 
7.70

9.45 
11.40 
13.65 
12.75 
11.85

10.95 
1.0.15 
9.45 
8.75 
7.70

7.70 
7.70 
7.35 
7.35 
7.00

7.00 
7.00 
7.35 
8.05 
8.75

9.45 
10.15 
10.50 
10.15
a 45

Oct.

11.8 
11.8 
11.8 
11.8 
11.8

11.8 
11.8 
11.8 
11.8 
11.8

11.8 
11.8 
11.8 
11.8 
11.8 
11.8

Oct.

9.10 
8.75 
8.40 
8.40 
8.40

8.40 
8.40 
8.40 
8.05 
8.05

7.70 
7.70 
7.70 
7.35 
7.35

7.35 
7.35 
7.70 
8.05 
8.40

8.75 
9.10 
9.10 
9.10 
9.10

9.10 
8.75 
8.75 
8.75 
8.75 
8.75

Nov.

......

Nov.

8.75 
9.10 
9.10 

11.40 
12.75

14.10 
15.00 
15.00 
14.55 
14.10

14.10 
14.10
13.65 
13.20
12.75

12.30 
11.85 
10.95 
10.50 
10.15

9.80 
9.10 
8.40 
8.05 
7.70

7.70 
7.70

Estimated.
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Daily discharge, in second-feet, of Battle Creek, at Tenmile Police Detachment, Sask.,
1909-1917 Continued.

Day.

1911. 
1. ............ .....................
2...................................
3...................................
4...................................
6...................................

6............. .................
7.. .................................
8...................................
9...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16............. . .............
17...................................
18...................................
19............. .....................
20...................................

21............. .....................
22......... ... .. ........ . .
23............. . ............... .
24...................................
25...................................

26................... ...............
27..... .
28............. . ......... . .
29...................................
30............. . . .........
31............. .....................

1912.

2. ..........t..... ..................
3. ..................................
4. ............ .. ............. .
5...................................

6...................................
7.. .................................
8...................................
9............. . ......

10...................................

11................. ............. . .
12.............
13.................. .......... . .
14...................................
15................. .. ....... . .

16............. .. .
17..................... ....... . .
18...................................
19............................... . .
20................. ........ . .

21.............................
22.............
23..............................
24.. .................................
25............................. . .

26............................... . .
27................
28..................... .......
29............. ..
30..................... ..... .
31............. ...

Apr.

146
122
98
87
77

76
80
64
54
45

340
430
771
746
647

372
285
388
472
502

551
421
238
276
160

156
148
137
142
126

136
107
103
104
107

97
96
7Q

74
78

May.

56.0
60.0
64.0
70.0
76.0

74.0
61.0
53.0
43.0
41.0

42.0
41.0
38.0
34.0
V7 (\

48.0
67.0
56.0

48.0

45.0
39.0
49 0
55.0
49.0

53.0
56.0
54 0
47.0

36.0

96
QQ

92

166
126

96
86
7Q

74
73

64
CO

17

58
66
KQ

62
67
67
62

62
OS

154

Q9

83

June.

32.0
29.0
23.0
22.0
24.0

26.0
23.0
28.0
25.0
27.0

23.0
20.0
18.0
18.0
15.0

11.0
7.5
8.0
8.0
8.0

8.0
9.5

11.0
12.0
26.0

93.0

39 0
V7 ft

39.0

69
58
46
42
40

38
QO

on

80
62

54
on
9ft

54
54

74
48
38
80
38
00

00

lo n

11.5

11.1

26
ol8.8

July.

57.0
51.0
48.0
39.0
32.0

33.0
25.0

25.0
oo A

22.0
20.0

14.0
-10 A

8.5
8.0
9.0
9 K

8.4

11.0
12.5
11.5
1 K A

10 A

11.0
ft A
7 fi
5 0
5.5
9 0

 too

1 o o

1 ft 9

21
22

19.5
26
00

n 9ft

a 101

OS
90
1 Q K

20

23
21 too
 too

18.2

17.6
17.6
17.0
16.4

a 15. 2

13.6
1 ft 9

8 0

a 11.1

Aug.

9.0
8.5
9.0

10.0
11.0

43.0
25.0
32.0
34.0
29.0

23.0
20.0
17.5
17.5
14.0

11.0
11.0
10.0
8.0
7.0

6.0
6.4
8.0
8.5
7.5

7.5
9.0
8.0
8.5
7.5
8.0

ol5.2
o21

26
25
22

olS.2
16.4
15.2
13.6

a!2.5

11.1
11.1

ol2.5
12.5
16.4

17.6
18.2
18.8

25
00

17.6
16.4

ol3.6

19 K.

13.6
9fi
oo

21
1 ft 9

Sept.

7.0
6.0
6.0

25.0
245.0

415.0
321.0
255.0
181.0
133.0

87.0
73.0
67.0
58.0
52.0

46.0
45.0
44.0
42.0
38.0

32.0
54.0

43.0
45.0

45.0
45.0

39.0
38.0

ICO

16 4
17.0
18.2
19.5

9^
99
91
9^1

ol8.2

ol2.5
11.1
15 2
16.4
1 ft 9

ol8.8
19.5
21
189

9ft
OK

O J

OO

9^

o21
1 Q K

91

1 ft ft

Oct.

36.0
36.0
38.0
56.0
49.0

45.0
39.5
38.0
37.0
36.0

34.0
33.0
31.0
30.0
29.0

28.0
24.0
32.0
34.0
33.0

33.0
33.0
44.0
41.0
37.0

34.0
36.0
42.0
57.0
34.0
31.0

«19.5
to 9

18.8
a 19. 5

19.5
21
00

28
28

26
9C

«26

26
ft 9ft

27
26

OK

*V)

00

a 21
21

91

21
91
90

32
42

Nov.

32.0
33.0
34.0
31.0
35.0

31.0
36.0

54
15.8
i e o

13.6
a 25

9^

16.4
ol7.0

19.3

21
21

aInterpolated.
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Daily discharge, in second-feet, of Battle Creek at Tenmile Police Detachment, Sask.,
1909-1917 Continued.

Day.

1913. 
1...................................
2...................................
3...................................
4...................................
5...................................

6...................................
7. ..................................
8...................................
9...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

1914. 
1...................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20..................................

21..................................
22..................................
23..................................
24..................................
25..................................

26..................................
27..................................
28..................................
29..................................
30..................................
31..................................

Mar.

47
39
27
28
24

23
21
20
20
21

22
20
20
20
19
19

Apr.

180
183
183
180
262

517
360
214
131
169

212
311
591
736
400

291
204
154
150
153

140
a 116

96
77
67

61
62
62

a 60
58

18.6
18.6
25.0
37.0
56.0

55.0
116.0
101.0
84.0
71.0

86.0
130.0
337.0

OQQ ft

323.0
186.0
112.0
97..0
93.0

80.0
62.0
64.0
66.0
58.0

58.0
51.0
46.0
42.0
33.0

May.

56
62
60
56
50

50
52
54
55
56

96
101
87
82
80

76
75
62
59
58

56
55
55
52
51

51
a 47
043

40
39
38

30.4
32.0
31.0
32.0
42.0

36.0
33.0
37.0
69.0
71.0

69.0
53.0
45.0
42.0
36.0

37.0
32.0
30.0
30.0
30.0

27.0
25.0
25.0
26.0
25.0

23.0
20.0
17.6
16.5
16.0
15.0

June.

36.0
33.0
31.0
19.9
16.2

ol4.2
12.2
16.7
16.2
16.2

ol6.7
17.2

a 16. 7
16.2
14.7

7.6
5.0
4.5

ol0.9
18.2

21.0
o20.0

19.0
o29.0
o36.0

39.0
45.0
80.0
88.0
28.0

15.0
17.0
17.6
23.0
19.1

23.0
25.0
25.0
20.0
18.1

16.5
18.1
31.0
42.0
40.0

27.0
24.0
18.1
15.5
13.4

12.0
12.0
10.7
9.1

15.5

16.5
18.6
15.5
12.5
10.7

July.

26.0
26.0
29.0
32.0
40.0

32.0
a!9.3

14.7
12.2
17.2

17.7
18.2
23.0
22.0
24.0

17.7
13.7
10.0

a 9. 5
9.0

17.6
29.9
23.0
10.0
16.2

all. 8
7.6
5.4

o4. 5
3.7
2.4

10.70
9.10
7.50
6.30
3.70

3.10
3.10
2.30
2.30
2.30

2.30
1.30
1.50
1.30
1.30

1.30
1.60
2.00
2.40
2.40

1.80
1.32
1.64
1.32
1.32

1.64
1.16
1.16
1.32
1.16
1.16

Aug.

2.8
5.4
4.5
3.2
5.4

4.1
4.5
6.6
7.2

o7. 6

8.1
7.6
8.1
7.6

10.0

12.2
18.8
26.0
25.0
19.8

16.7
13.2
10.0
7.2

a6.3

a 5. 9
a 5.0

4.5
3.7

  3.7
3.2

1.32
1.64
1.32
.80

1.16

1.00
1.00
1.48
1.80
1.80

1.48
1.64
1.48
1.48
1.32

1.64
1.32
1.80
1.64
1.80

' 1.32
1.32
1.64
3.00
1.96

1.64
3.30
3.30
3.30
3.10
3.10

i 
Sept.

3.2
2.8
2.8
2.8
2.8

2.4
2.4
2.4
3.2
3.7

3.2
2.8
3.7
3.7

a 4.1

o4. 5
5.0
2.0
2.8
1.2

03.2
5.4

24.0
22.0
17.7

13.2
,8.6
8.6
8.6
8.6
8.1

3.0
3.1

 3.1
3.1
3.1

3.1
3.0
3.0
3.1
3.1

3.0
3.7

11.6
45.0
29.0

22.0
17.6
15.0
13.4
12.9

12.5
10.3
9.1
8.8
8.1

6.9
6.0
6.0
6.0
6.0

Oct.

7.6
7.6
6.6
6.6

08.6

olO.O
11.8
12.2
11.3
12.2

10.4
oil. 3

12.2
14.7
14.7

14.2
13.7
13.7
13.2
12.2

11.8
11.8
13.2
11.8
11.3

a 10. 4
10.0
10.4
11.3
12.2
13.2

6.3
6.3
6.3

22. C
25. C

20.0
19. e
34. C
62. (
54. C

46.0
37. C
31.0
26. (
40. (

49.0
46.0
34.0
29. (
26. C

23. C
22. C
20. C
18.1
18.1

18.1
16. C
13.4
15. £
15. f
15. (

Interpolated.
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Daily discharge, in second-feet, of Battle Creek at Tentnile Police Detachment,
1909-1917 Continued.

Day.

1915. 
1- ..................................
2...................................
3...................................
4........................... .. . .
5...................................

6............................. ...
7................................. .
8...................................
9.................................
10................................. .

11................................ .
12................................. .
13...................................
14..................................
15...................................

16. ..............................
17............................. '
18.................................
19...................................
20...................................

21............................. .
22................................. .
23...................................

26.............................
27................................
28...................................
29.............................
30..................................
31...................................

1916. 
1.............................
2............................... .
3...................................
4.................................
5...................................

6...............................:...
7.................................
8...................................
9................................. .
10...................................

11........................... .
12............................. .
13...................................
14............................. .
15...................................

16................................. .
17...............................
18...................................
19............................... .
20...................................

21...........................
22................. .  
23............................. .
24................................. .
25...................................

26...........................
27................. .. .
28.............................
29................. . . .
30............................. .
31. ..................................

Mar.

29
19
19
12
13

24
164
200
110
54

62
54
48
48
45
40

545

975
975
825
415
298

304
318
247
198

208
144
120
84

114

69

98
64
79

Apr.

38
80
407
587
555

344
145
107
90
73

65
61
54
56
56

50
46
44
41
36

38
36
35
38
36

35
34
33
32
31

70
71
98
83
91

84
94
80
69
76

91
90
79
75
78

68
63

57
56

59
54
47
45
43

47
51
51
54
53

May.

28.0
28.0
28.0
28.0
26.0

25.0
25.0
26.0
20.0
18.2

17.0
15.0
15.4
26.0
50.0

125.0
95.0
75.0
63.0
55.0

49.0
45.0
41.0
39.0
38.0

43.0

38.0

34.0
33.0

48
60
56
52
57

53
42
51
53
53

57
53
50
51
54

51
50
48
47
54

47
50
54
76
112

141
O49

330  

558
980

June.

31
58
120
191
270

262
169
123
98
86

79
73
66
63
57

51
- 54

57
52
54

52
45
40
51
49

47
52
44
42
31

406
280

178
156

492
250
221
156
144

247
664
355
239
189

164
144
125
106
206

101
103
158
136
171

104
101
98
98
103

July.

30
41
35
30
27

26
24
31
38
35

33
28
25
120
96

66
63
71
66
57

51
46
40
48
45

42
40
37
34
36
36

108
87

102
155
122

98
84
81
91
94

68
62
66
56
60

56
52
60
88
62

56
52
49
47
50

73
87

77

56

Aug.

34
33
32
29
28

28
26
26
24
24

22
22
22
22
25

16
23
46
46
46

42
37
27
24
24

22
18
20
18
18
17

57
46
44
60
56

53
43
42
53
49

89
73
64
60
54

51
48
53
69
56

50
48
44
42
45

48
46
42
38
37
40

Sept.

T6
18
24
27
29

24
26
26
28
28

30
29
36
39
40

40
40
37
37
35

34
33
32
31
31

30
28
23
22
25

40
43
41
49
56

55
51
46
41
46

42
40
40
43
46

42
39
36
38
41

38
41
37
37
39

41
41
46
46
42

Oct.

25
25
35
41
41

43
41
43
42
44

44
44
43
43
43

42
42
44
44
43

44
43
41
40
40

40
36
30
28
27
26

45
47
48
52
60

55
61
57
50
57

54
63
63
60
60

58
54
54
50
48

50
54
56
48
48

47
48
50
47
48
50
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Daily discharge, in second-feet, of Battle Creek at Tenmile Police Detachment, iSasls.;
1909-1917 Continued,

Day.

1917. 
1....................................... __ .
2........ .............................___..._
3............................................
4............................................
5............................................
6............................................
7............................................
8............................................
9............................................

10............................................
11............................................
12............................................
13............................................
14............................................
15............................................
16............................................
17............................................
18. ...........................................
19............................ ................
20. ...........................................
21............................................
22............................................
23............................................
24. ...........................................
25............................................
26............................................
27............................................
28............................................
29. ...........................................
30............................................
31............................................

Apr.

37
59
81

156
377
624
658
572

264
183
188
204
366
458
509

257
01 C

OOQ

9*>7

175
153

May.

142
165
264
278
244
422
739
928

1,212
1,203
1,075

777
552
474
422

360
269
222
198
180
172
156
147
136
128
123
163
123
113
106
97

June.

99
100
102
101

97
92
89
93
84
78
90

110
93
81
77
70
66
65
64
58
53
54
52
42
47

51
49
46
46
45

July.

42.0
44.0
38.0
52.0
47.0
42.0
38.0
37.0
37.0
40.0
27.0
24.0
21.0
19.3
17.9
24.0
97 0
26.0
26.0
25.0
19.3
17.9
17.9
17.9
12.3
12.3
14.4
15.8
9.5

10.2
11.6

Aug.

12.3
15.8
17.2
21.0
21.0
23.0
21.0
23.0
36.0
33.0
28.0
24.0
21.0
17.9
16.5
17.9
15.1
15.1
13.0
9.5
9.5

10.2
6.7

10.2
W o

10.2
10.9
10 9
10.9
16.5
23.0

Sept.

27.0
33.0
33.0
28.0
29.0
29.0
26.0
27.0
35.0
44.0
39.0
33.0
28.0
26.0
22.0
28.0
28.0
28.0
30.0
29.0
24.0
21.0
17.9
30.0
45.0
46.0
38.0
33.0
28.0
26.0

Oct.

26.0
26.0
23.0
23.0
23.0
24.0
24.0
24.0
24.0
29.0
31.0
30.0
28.0
28.0
28.0
30.0
36.0
29.0
38.0
38.0
41.0
33.0
42.0
38.0
41.0
51.0
44.0
38.0
32.0
36.0
37.0

NOTE. 1909: June 20-25, discharge determin ed by using rating curve for 1912, which is fairly well defined.
1911: Control shifting throughout the summer, owing to growth of grass in the channel. Considerable 

daily flow at this point during the last part of March and the first part of April.
1912: Ice present Apr. 1-3; discharge estimated.
1914: Stage-discharge relation affected by ice Mar. 16-31; discharge estimated.
1915: Shifting control Mar. 16-30 and June 22 to Oct. 31.
1916: Shifting control July 18 to Oct. 31.
1917: Stage-discharge relation affected by ice Apr. 7-15. Shifting control June 12 to Oct. 31, owing to 

growth of weeds.

Monthly discharge of Battle Creek at Tenmile Police Detachment, Sask., 1909-1917.

[Drainage area, 210 square miles.]

Month.

1909.

July..............................

November 1-13. ...................

The period ..................

1911. 
April 21-30 ........................

July...............................

The period ...................

Discharge in second-feet.

Maximum.

860 
85 
22 

8 
12 
12

146 
76 
93 
57 
43 

415 
56 
.36

Minimum.

32 
16 

5 
6 
8 

12

45 
34 

8 
5 
6 
6 

24 
31

Mean.

128.0 
36.7 
12.6 
7.8 

11.3 
12.0

84.9 
50.9 
24.6 
19.1 
14.0 
85.7 
36.8 
33.1

Per 
square 
mile.

0.582 
.167 
.057 
.035 
.051 
.054

.422 

.253 

.122 

.095 

.070 

.426 

.183 

.165

Run-off.

Depth in 
inches on 
drainage 

area.

0.650 
.192 
.066 
.039 
.059 
.026

1.032

.157 

.292 

.136 

.110 

.080 

.475 

.211 

.041

1.502

Total in 
acre-feet.

7,617 
2,257 

775 
464 
C95 
304

12, 112

1,684 
3,130 
1,464 
1,174 

861 
5,100 
2,263 

460

16, 136
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Monthly discharge of Battle Creek at Tenmile Police Detachment, Sask. f 1909-1917 
Continued.

Month.

1912. 
April 3-30. ........................
May..... ..........................

July...............................
August. ...........................

October. ..........................
November 1-15.. ..................

The period ..................

1913.

July...............................
August.... ........................

October. . .........................

1914. 
March 16-31. ......................
ApriL. ............................
May.............. . ...........

July..............................

October. ....... . . ........... .

1915. 
March 16-31..... ..........
April..............................

July...............................

October. . .........................

1916. 
March 10-31.. .....................

July..............................
August. . ..........................

1917. 
April 7-30 .........................

July...............................

October. ..........................

Discharge in second-feet .

Maximum.

771 
166 
98 

101 
26 
28 
42 
54

736.0 
101.0 
88.0 
40.0 
26.0 
24.0 
14.7

47.00 
432.00 
71.00 
42.00 
10.70 
3.30 

45.00 
62.00

200 
587 
125 
270 
120 
46 
40 
44

975 
98 

980 
664 
155 

89 
56 
63

658 
1,212 

110 
52 
36 
46 
51

Minimum.

74 
57 
11.1 
8.8 

1L1 
11.1 
18.2 
13.6

58.0 
38.0 
4.5 
2.4 
2.8 
1.2 
6.6

19.00 
18.60 
15.00 
9.10 
1.16 
0.80 
3.00 
6.30

12 
31 
15 
31 
24 
16 
16 
25

64 
43 
42 
98 
47 
37 
36 
45

37.0 
97.0 
42.0 
9.5 
6.7 

17.9 
23.0

Mean.

269 
87.5 
43.2 
44.1 
17.7 
19.6 
24.2 
22.7

213.00 
59.80 
24.80 
17.30 
8.83 
6.08 

11.40

24.00 
111.00 
34.00 
19.40 
2.67 
1.80 
9.45 

26.30

59 
109 
40 
82 
45 
27 
30 
39

292 
68 

130 
204 

76 
52 
43 
53

296.0 
374.0 
73.0 
26.0 
17.1 
30.0 
32.0

Per 
square 
mile.

1.34
.435 
.214 
.120 
.088 
.097 
.120 
.113

1.060 
.298 
.123 
.086 
.044 
.030 
.057

.116 

.530 

.162 

.092 

.013 

.009 

.045 

.125

.281 

.519 
.190 
.391 
.214 
.129 
.143 
.186

1.390 
.324 
.619 
.971 
.362 
.248 
.205 
.252

1.410 
1.780 
.348 
.124 
.081 
.143 
.152

Run-off.

Depth in 
inches on 
drainage 

area.

1.39 
.50 
.24 
.14 
.10 
.11 
.14 
.06

2.68

1.18 
.34 
.14 
.10 
.05 
.03 
.06

1.90

.070 

.591 

.187 

.103 

.015 

.010 

.050 

.144

1.170

.17

.58 

.22 

.44 

.25 

.15 

.16 

.21

2.18

1.14
.36 
.71 

1.08 
.42 
.29 
.23 
.29

4.52

1.26 
2.05 
.39 
.14 
.09 
.16 
.18

4.27

Total in 
acre-feet.

14, 939 
5,380 
2,571 
1,482 
1,088 
1,166 
1,488 

675

28, 789

12,674 
3,677 
1,476 
1,064 

543 
362 
701

20, 497

773 
6,605 
2,091 
1,154 

164 
111 
562 

1,617

13.077

1,866 
6,486 
2,460 
4,891 
2,767 
1,660 
1, 785 
3,398

24,313

12,739 
4,046 
7,993 

12, 139 
4,673 
3,197 
2, 559 
3,259

50,605

14,090 
22,966 
4,344 
1,599 
1,051 
1,785 
1,968

47,833

NOTE. Monthly discharge for 1910 not computed. Area used in computing these tables is the same as
published in the Canadian hydrometric reports, which was changed from time to time as more definita 
information of the drainage, basin was obtaftained.



300 WATER SUPPLY OF ST. MAEY AND MILK RIVERS, 1898-1917.

Mean monthly discharge, in second-feet, of Battle Creek at Tenmile Police Detachment^
Sask., 1909-1917.

Year.

1909.......................
1911.......................
1912.......................
1913.......................
1914.......................

1916.......................
1917. ......................

Average run-off per square

Mar.

624
659

6292

Apr.

685
276
213
111
109
68

6296

155
9,223

May.

51.0
88.0

34.0

130. 0
374.0

111
6,825

June.

<z!28. 0
25.0
43.0
25.0
19.4
82.0

204.0
73.0

75
4,463

July.

37.0
19.1
24.0
17.3
2.7

45.0
76.0
26.0

31
1,906

Aug.

12.6
14.0
17.7
8.8
1.8

27.0
52.0
17.1

18.9
1,162

Sept.

7.8
86.0
19.6
6.1
9.4

30.0
43.0
30.0

29
1,726

Oct.

11.3
37.0
24.0
11.4
26.0
39.0
53.0
32.0

29
1,783

Nov.

612.0
633.0
622.7

Total 
in acre- 

feet.

612,112
16, 136
30, 273
20,497
13,077
24,313
50, 605
47,833

28, 962
27,088

131

a Estimated. 6 Incomplete record not included in average. 

BATTLE CREEK AT WILKES'S RANCH, SASK.

LOCATION. In NW. \ sec. 33, T. 5, R. 27 W. third meridian, at R. W. Wilkes's ranch,
12 miles east of the Tenmile Royal Northwest Mounted Police Detachment. 

DRAINAGE AREA. 310 square miles. 
RECORD AVAILABLE. Open-water flow, May 29, 1912, to October 31, 1917, at present

station; July 5,1910, to May 28,1912, at W. S. Wilson's ranch, 6 miles upstream. 
GAGE. Vertical staff fastened to post driven into bed of stream; read by Mrs. Bertha

Wilkes. A Stevens water-stage recorder was installed June 28,1917, from which
records were obtained during part of the season.

DISCHARGE MEASUREMENTS. Made by wading or from temporary cable. 
CHANNEL AND CONTROL. Bed of stream clean and likely to shift. Banks high,

not subject to overflow. One channel at all stages. 
EXTREMES OP DISCHARGE. 1910-1917: Maximum stage recorded, 8.20 feet May 9

and 10, 1917 (discharge, 1,061 second-feet); minimum stage recorded "dry"-
(no flow) July 23 to August 2, 1914. 

ICE. Observations discontinued during winter season. 
DIVERSIONS. There are a number of authorized irrigation projects above this station

on the main stream and its tributaries. 
ACCURACY. Stage-discharge relation affected by ice and shifting control during

break up, otherwise fairly permanent. Gage read twice daily at beginning of
season and once daily during remainder of season. Automatic gage records used
July 17 to August 7, August 18 to 22, and from September 13 to October 19, 1917.
Daily discharge obtained by applying mean daily gage height to rating table.
Records fair.
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Discharge measurements of Battle Creek at Wilkes's ranch, Sask., 1910-1917.

Date.

1910. 
July 6

22
Aug. 10
Sept. 2

27
Oct. 20

1911
Apr. 17
May 10

July 12

26
Sept. 23
Oct. 26

1912. 
Apr. 29
May 29

July 5

Sept. 12
Oct. 18

22

1913.
Apr 25

July 15
Aug. 12

Oct. 8
O1

1914.
May 2

26

Made by 

.....do.................

.....do..................

.....do..................
R. G. Swan............
.....do..................

M. H. French..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

G. R. Elliott... *.......
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

H.D.St.A.Smith.....
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

Gage 
height.

Feet. 
1.07
1.04
1.03
1.06
1.22
1.09

3.855
1.850
1.420
1.450
1.370
1.330
1.890
1.910

2.88
3:26
2.00
2 flfi

2.06
1.74
1.87

2.29
2.49

2.76
2 CC

1.50
1.75

1.39
1 64
1.74

2.25
1-66

Dis 
charge.

Sec.-ft.

2.68
2.95
2.99
7.05
4.07

o 75. 79
43.70
18.39
14.41
11.43
11.40
45.09
44.19

93.42

b 16. 40

8.65

24.92
o8.73

85.6

6.5
19 7
10.1
3.8

1 Q C

7.1

5 QA

4.40

Date.

Aug. 8
Sept. 1
Oct. 1

1915.

7
22

25
Aug. 5

23
Oct. 20

1916.
Apr. 3

13
28

27
July 20
Aug. 12

31

Nov. 13

1917
Apr. 21

27

July 17
21

Aug. 18
99

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

P A "Pott or lo tr

.....do..................
H AV Rowlev

.....do..................

.....do..................

.....do..................

.....do..................

.....do..... .............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.34
1.29
1.36
1.49
1.78

4.70
4.06
2.29
1.83
3.98
2.24
2.01
1.93
1.95
1.85

4.42
3.48

2.43
5.65
4 K.A

2.80
2.58
2.50
2.09
2.05

4.25

2.00
1.48
1.30
1 3ft

1 9SJ

Dis 
charge.

Sec.-ft. 
1.71
.43

2.10
6.80

19.60

368.0
248.0
43.0
15.8

277.0
55.0
32.0
31.0
28.0
30.0

101
43

103
<=57
c59

c566
c356
c!08
«89
cgl
"40
c38

323.00
OAA f)f\

53.00
17.60
10.80
11.60
11.00

o Ice present.
& Discharge measured at miscellaneous section above gage.
c Discharge measured at miscellaneous section below gage.

Daily discharge, in second-feet, of Battle Creek at Wilkes's ranch, Sask., 1910-1917.

Day.

1910. 
1. ..............
2...............
3...............

5...............

6...............
7...............
8...............
9
10...............

11...............
12...............
13...............

15.........-...--

July.

3.70

3.50
3.70
3.70
3.70
3.70

3.70
3.70
3.50
3.50
3.30

Aug.

2.30
2.30
2.30
2.30
2.62

5.46
2 Q4
2.94
2.94
2.62

2.62
2.62
2 CM

2.62
2.62

Sept.

4.54
4.76
5.72
8.00

9.60
10.96
12.06
12.82
13.20

11.30
9.60

9.60

Oct.

8.64
8.32
8.00
8.00

8.32

9.60
9.60
9.60

9 60
9.60
0 Qf\

8 64
8.32

Day.

1910. 
16...............

18...............
19
20...............

21...............

23...............

25...............

26...............
27...............
28...............
OQ

31...............

July.

2.94
2.30

3.10

3.10

3.50
3.50
3.30

2.94
2.62

2.30

Aug.

2.46
2.46

2.30

2.46
2.62
2.78

2.62

2.62
2.62
2.78

2.94
3.90

Sept.

8.96
8.32
7-40
6.80
6.50

6.24
S QQ

6.24

5.46

S A(\

6.80
7.10
7.70
8.00

Oct.

6 50
2 94
4.32
4.10

5.20
11.30
11.30
11.30

9 94
11.30
13.20
15.20
13.20
12.44
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Daily discharge, in second-feet, of Battle Creek at Wilkes's ranch, Sask., 1910-1917-
Contimied.

Day.

1911. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

7...................................
8. ...................... ............
^. ............ ......................

10. ..................................

11...................................
12...................................

14...................................
15...................................

16...................................
17...................................
18....................................
19...................................
20...................................

21...................................

23...................................

25...................................

26...................................
27...................................
28. ..................................
29...................................
20...................................
01

1912.

2...................................
3...................................

5...................................

7...................................
8...................................

10...................................

11...................................
12...................................
13...................................
14...................................
15...................................

16..............................:....
17...................................
18...................................
19...................................
20...................................

21...................................
22. ..................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

Apr.

76.0
178.0
208.0

140.0
158.0
126.0

77.0

84.0
73.0
77.0

C7 n

May.

57
69
74
75
94

94
85
61
59
41

39
40
40
31
27

27
44
55
42
41

51
48
44
46
45

46
47
48
45

35

288
288
279
285

  285

282
282
323
343
340

324
305
285
256
247

249
230
221
216
216

223

237
189
162

90

June.

28.0
25.0
17.0
13.0
29.0

28.0
' 25.0

31.0
29.0

25.0
18.0

7.0
t; n

4.0
3.5
3.5
3.3
3.3

3.0
3.2
3.3

12.0
42.0

103.0
69.0
43.0
31.0
32.0

89
81
72
61
56

48
41
37
34
34

32
29
28
30
30

35
37
42
40
26

29
23
20
20

12.3
11.8
8.9
8.9
7.5

July.

54.0
52.0
52.0
41.0
37.0

30.0

22.0
19.0
17.0

16.0
14,0
12.0
10.0
8.6

8.6
8.6
8.6
8.6
8.6

8.6
8.6

11.0
14.0
15.0

17.0
13.0
11.0
8.8
8.8
9 0

8.9
8.9
9.3

13.4
27

17.3
23.0
15.6

11.8

10.8
14.5
12.3
12.8
16.2

17.3
15.0
15.0
15.6
15.6

15.6
15.0
15.6
15.0
15.0

15.6
16.7
15.6
12.8
H O

9.8

Aug.

10.0
9.5

10.0
10.5
11.0

11.0
28.0
38.0
35.0
38.0

28.0
23.0
19.0
18.0
16.0

15.0
13.0
12.0
12.0
11.0

9.0
8.5
8.0
8.5
9.5

12.0
11.6
10.7
10.0
9.7
9 7

5.4
5.4
6.7
9.8

15.0

16.7
15.0
14.5

12.3

11.3
9.8
8.9

12.8
30

34

15.0

15.0

16.7
15.0
15.0
13.9
13.9

13.4

11.3
15.0

15.6

Sept.

9.4
9.0
8.7

53.0
241.0

490.0
440.0
388.0
241.0
182.0

112.0
85.0
86.0
77.0
70.0

53.0
46.0
47.0
50.0
53.0

50.0
48.0
47.0
49.0
40.0

40.0
40.0
40.0
43.0
42.0

21
17.3
15.6
15.6
17.9

21
23.4
29
16.2
16.2

16.2
16.2
15.6
15.6
15.6

16.7
16.7
17.3
17.3
17.3

17.3
17.9
23
23
23

21
21
21
22
22

Oct.

42
40
39
53
54

49
39
43
42
42

40
39
38
38
37

37
35
36
38
38

40
39
46
50
48

- 46
45
59
53
49

22
20
14.5
13.4
18.5

18.5
16.7
17.9
19.1
22

24
25
24
24
25

26
11
26
32
32

36
40
40
40
40

30
30
30
35
V7

42

Nov.

53
47
39
QC

00

42
CO

35
30

26
26

18.0
11.0
10.0
25
25

27
27
15.0
18.0
20
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discharge, in second-feet, of Battle Creek at Wilkes's ranch, Sask., 1910-1917 
Continued.

Day.

1913. 
1-... ........................................
2............................................
3............................................
4............................................
5............................................

6................... . . . . . .........
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20-...................................^.......

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
2S-...... .....................................
Se.. ..........................................
30............................................
31............................................

1914. 
1....... .....................................
2............................................
3............................................
4. .......... A...... .........................
5............................................

6............................................
7-............................^.............
8............................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22.... ...............1....... .................
23............................................
24............................................
25............................................

26............................................
27.............................................
28............................................
29............................................
30............................................
31............................................

Apr.

0299
a 295
0275
0289

307

314
3Z2
406
313
272

268
295
357

402

398

143
138
145

136
126
108
97
86

78
74
69
73
70

May.

66
69
7167 -
60

53
48
56
58
53

60
69
74
78
78

72
69

64
60

59
58
56
53
51

51
4Q

48
45
43
40

42.0

42.0
43 0

44 0
44.0

47.0
54.0

64 0
65.0
49 0
38.0
qc ft

01 ft

30.0
9^ n
91 n
17.2

15.6
14.4
12.0
 to o

12.4
7 *.

7 9

6.5
^ Q

4.9

June.

33.0
29.0
24.0
23.0
24.0

17.9
14.6
13.5

14.0

13.0
12.5
14.6
15.1
15.1

14.6
14.0
12.0
12.0
12.0

20.0

26.0
26.0

28.0

44.0

4.3
2 K

2.3
6.2

9 0

13.2
14.0
10.8
6.5

4.6

3.9
5.5
5.9

6.2
7.5
6.8
4.6
3.6

3.6
3.6
4.3
4.3
4.3

3 0

3.3
3 0

2.8
2.8

July.

33.0
33.0
26.0

&28.0
630.0

33.0
629.0

26.0
23.0
21.0

16.8
11.0
22.0
21.0
18.4

21.0
20.0
16.8
15.1
12.5

11.5
22.0
17.9
24.0
22.0

17.9
16.8
14.6
13.0
14.6
14.6

2.30
2 on

1.76
1.76
1.76

1.76
1.76
1.28

.80

an
.60
60

.24

.18
f\R

.06
06

.06

.06

0
0
0 .
0

0
0
0
0
0
0

Aug

11.5
11.5
11.5
9.1
8.3

8.3
8.3
8.3
7.2
7.2

7.2
8.3
8.3
9.1

12.5

16.8
32.0
32.0
32.0
28.0

24.0
23.0
15.6
7.5
7.5

7.5
7.5
6.8
6.8
6.1
6.8

0
0
0.06
.06

ftfi

»*

.06

.06

.06

.06

.24

94

40
.40

40

.40
80

1 9ft

2 ftA

2 en

2 Cft

2 pjft

2 50

2 en

2 en

2.30

Sept.

6.8
6.8
6.1
6.1
6.1

5.6
5.6
5.6
5 A

5.4

5.4
5.0
4.7
4.6
4.6

4. fi

3.8
4.7
4.75.4'

5.4
6.4
6.4
7.9
7 0

9.5
11.1
12.0
ilo
10.3

2.3
9 q

2.0
2.0
2 ft

9 ft

2.0
2.0
2 ft

9 ft

2 ft

16.4
22.0
99 n

99 n

22.0
99 ft

20.0

20.0
20.0
18.4
18.4

17.6
17 9
17 9

7 ft

Oct.

10. S
10.3
U K

11.5
9.9

8.7
7 ^

11.1
12.5

12.0
9.9
8.3
7.5
6.8

7.2
6.4
8.3
0.9

10.3

9.9
11.1
11.1
14.0
13 O

12.0
11.0
10.0
9.0
8.0
7.0

8.9
10.4
11.6
14.8
17.2

18.4
19.2
19.2
20.0
22.0

26.0
28.0
31.0
01 rt

32.0

26.0
24.0

22.0
20.0
14.4
14.4

14.4
13.2
10 9

12.0
a Estimated. 6 Interpolated.
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Daily discharge, in second-feet, of Battle CreeJc at Wilkes's ranch, Sask., 1910-1917-
Continued.

Day.

1915. 
1...................................
2...................................

5...................................

6. ...................................
1. ..................................
S. ..................................
9...................................
W. ..................................

n. ..................................
12.................. .................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23...................................
24. .,..;.............................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

1916. 
1...................................
2...................................
3...................................
4...................................
5..................................

6...................................
7...................................
8...................................
9...................................

10...................................

11..............................
12................................. .
13...................................
14...................................
15..................................

16...................................
17.................................
18...................................
19............................... .
20...................................

21...................................
22...............................
23...................................
24............................. .
25.................................

26...................................
27.............................
28...................................
29...................................
30..................................
31...................................

Mar.

324

OQQ

OCQ

249
197
1 ^
131

Apr.

419
461
549
585
469

369
248
417
215
107

96
91
73
67
64

64
K/f

59
57
49

44
41
42
40
37

36
33
31
28
28

1 fiQ

86
101
inn
111

43
1 97

102
55
56

68
63
103

120

109
106
96
72
69

63
64
65
60
54

46
42
57
27
47

May.

28.0
28.0
26.0
23.0
20.0

14.0
15.5
16.5
19.5
22.0

24.0
26.0
28.0
35.0
66.0

221.0
105.0
100.0
82.0
59.0

50.0
49.0
41.0
33.0
28.0

29.0
29.0
25.0
22.0
21.0
21.0

52
69
73
79
75

67
67
GA

62
61

58
CQ

61
CO

59

57

CQ

60
54

CC
58'

57
59

1AO

143
194

OOQ

445
656

June.

18.5
34.0
39.0
169.0
278.0

318.0
350.0
339.0
326.0
286.0

231.0
185.0
104.0
115.0
78.0

78.0
76.0
76.0
78.0
§0.0

72.0
65.0
60.0
62.0
62.0

58.0
57.0
55.0
55.0
54.0

726
257
152
171
238

286
01ft

351
445
485

590
610
548
368
269

194
184
161

115
140
143
143

109
QE

103
105

July.

60
58
58
72
81

79
72
65
56
49

44
109
78

115
136

135
118
124
93
74

72
63
58
54
54

54
54
55
56
58
53

65
58
72
129
140

116
116
116
111
93

93
93
93
75
65

54
59
64
94
87

76
53
47
43
OQ

49
on

HI
1 9ft

101
81

Aug.

48.0
48.0
41.0
39.0
36.0

35.0
32.0
27.0
27.0
27.0

28.0
29.0
33.0
34.0
38.0

41.0
41.0
42.0
50.0
57.0

60'. 0
55.0
45.0
39.0
31.0

22.0
20.0
17.2
17.2
17.2
179

59
f;Q
47
47
47

59
47
44
41
70

QQ

80
75
57
57
£7

54
57
62
55
AK

yfC

45
42
42

JO

42
on

46
43
39

Sept.

17.2
20.0
25.0
29.0
30.0

15.2
15.2
19.0
20.0
22.0

23.0
26.0
26.0
30.0
30.0

32.0
32.0
34.0
36.0
36.0

35.0
34.0
32.0
32.0
32.0

33.0
34.0
34.0
34.0
36.0

oc
on

47
- KQ

K1

51
47
52
K7

57
49
61
44
41

OQ

37
on

39
OK

OC

38
41
41
41

49
07
07
40
45

Oct.

38
38
38
39
39

41
41
41
41
41

41
41
41
39
37

37
36
34
30
26

26
26
29 v»
32

34
34
39
°.Q

43
44

41
45
4K
54
57

KO
61
64
64
66

fi<J

67
64
63
63

*&
K7

CO

CO

59

59tut
W
C*>

55
CK

55
55
57
A>\

55
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Daily discharge, in second-feet, of Battle Creek at Wilkes's ranch, SasJc., 1910-1917 
Continued.

Day.

1917. 
1....................... .....................
2............................................
3............................................
4................................... ........
5............................................

6. ...........................................
7............................................
8............................................
9............................................
10............................................

11............................................
12. ...........................................
13............................................
14. ...........................................
15. ...........................................

16............................................
17. ..........................................
18. ...........................................
19............................................
20............................................

21................................... ........
22. ...........................................
23............................................
24............................................
25............................................

26............................................
27. ...........................................
28............................................
29............................................
30............................................
31............................................

Apr.

613
177
446
340
246
316
OOQ

250
231
212

May.

208
201
305
344
422

539
584
998

1,061
1,061

944
895
656
"MQ

0476

o413
350
305
257
232
206
196
188
168
148
148
148
134
126
116
116

June.

113
134
168
192
214
217
225
203
185
165
142
134
114
107
92
81
AQ
60
58
55
«;«;
V*

53
51
48
46
46
46
46
46

July.

45.0
45.0
42.0
42.0
43.0

45.0
41.0
36.0
32.0
23.0

16.7
13.7
13.7
14.4
17.6

17.6
17.6
17.2
13.2
12.6

n o

10.3
10.1
9.7
9 7

9 7
10.5

- 9.9
10.3
9.0
7.2

Aug.

7.1
9.4
9.4
9 .Q
9.7
9.9

10.3
10.5
11.0
11.8
11.8
11.8
11.0
11.0
11.0
11.0
11.0
11.5
12.0
11.8
11.8
10.8
11.8
11.8
11.2
11.2
10.8
10.3
10.3
11.8
13.4

Sept.

15.4
16.2
18.0
18.0
19.6
21.0
21.0
22.0
23.0
23.0
25.0
22.0
19.6
18.5
17.6
17.2
18.5
19.0
18.0
18.0
18.0

. 17.2
16.7
19.6
OQ fi

34 0
29.0
24.0
21.0
20.0

Oct.

19.0
21.0
17.6
17.2
17.6
17.2
17.6
18.0
19.0
17.2

18.5
19.0
18.0
18.5
18.5
21.0
19.6
22.0
22.0
30.0
32.0
34.0
34.0
40.0
40.0
40.0
43.0
43.0
46.0
46.0
46.0

^Estimated.
NOTE. 1911: Ice present, no data available, Mar. 25 to Apr. 16. Stage-discharge relation affected by ice 

In bottom of channel Apr. 17-22; discharge estimated. Control shifting because of grass in bottom of 
channel May 10 to Aug. 20.

1912: Stage-discharge relation affected by ice Nov. 1-15; determinations of discharge only roughly 
approximate.

1913: Stage-discharge relation affected by ice Oct. 25-31; discharge estimated.
No flow July 21 to Aug. 2.1914: Gage taken out by ice Apr. 15; replaced May 2. 

1916: Shifting control Mar. 25 to May 25.
1917: Ice jams Apr. 12-20; discharge could not be computed or estimated. Control shifting, owing to 

break-up, Apr. 21 to May 3.

Monthly discharge of Battle Creek at Wilkes's ranch, Sask., 1910-1917. 

[Drainage area, 310 square miles.]

Month.

1910. 
July 5-31..........................

The period. . ................
1911. 

April 17-30........................

June..............................
July..............................

The period..................

123678°  20    20

Discharge in second-feet.

Maximum.

3.7 
5.5 

13.2 
15.2

208 
94 

103 
54 
38 

499 
59 
53

Minimum.

2.3 
2.3 
4.1 
2.9

57.0 
27.0 
3.0 
8.6 
8.0 
8.7 

35.0 
33.0

Mean.

3.20 
2.74 
8.01 
9.02

111.9 
51.4 
22,7 
18.6 
15.3 

106.0 
43.4 
43.0

Per 
square 
mile.

0.012 
.010 
.030 
.034

.430 

.198 

.087 

.072 

.059 

.408 

.167 

.165

Run-off.

Depth in 
inches on 
drainage 

area.

0.013 
.012 
.033 
.039

.224 

.228 

.097 

.083 

.068 

.455 

.192 

.043

1.390

Total in 
acre-feet.

171 
169
477 
555

1,372

3,107 
3,160 
1,351 
1,144 

941 
6,307 
2,669 

597

19, 276
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Monthly discharge of Battle Creek at WilJces's ranch, Sask., 1910-1917 Continued.

Month.

1912.

July..............................

November 1-15. ...................

The period ..................

1913. 
Apr^l... ..........................

July..............................

October. ..........................

The period..... .............

1914.

May 2-31........... ...............

July..............................
August ...........................

The period ..................

1915. 
March ............................

July..............................

The period ..................

1916. 
March 25-31 .......................

July..............................

The period ..................

1917. 
April 21-30........................

July..............................

Discharge in second-feet.

Maximum.

343 
89 . 
27 34 ' 
29 
42 
35

444 
78 
44 
33 
32 
12.0 
34

65.00 
14.00 
2.30 
2.50 

22.00 
32.00

585 
221 
350 
136 
60 
36 
44

324 
127 
656 
726 
140 

99 
61 
69

613,0 
1,061.0 

225.0 
45.0 
13.4 
34.0 
46.0

Minimum.

90
7.5 
8.9 
5.4 

15.6 
13.4 
10

69 ' 

40 
12 
11.0 
6.8 
3.8 
6.4

4.90 
2.30 
.00 
.00 

2.00 
8.90

28.0 
14.0 
18.5 
44.0 
17.2 
15.2 
26.0

39 
$9 
35 
41 
39 
39 
35 
41

177.0 
116.0 
46.0 
7.2 
7.1 

15.4 
17.2

Mean.

249 
34.6 
14.5 
14.2 
19.0 
27.3 

« 22. 6

228 
59.5 
20.8 
20.8 
12.8 
6.5 

10.0

6 12J. 00 
29.70 
5.43 

.61 
1.16 

12.60 
19.80

635 
162 
42 

129 
74 
35 
28 
37

229 
79 

116 
263

45 
57

315.0 
403.0 
107.0 
21.0 
10.9 
20.0 
27.0

Per
square 
mile.

0.837 
.117 
.049 
.048 
.064 
.092 
.076

.768 

.200 

.070 

.070 

.043 
.022 
.034

.4090 

.0958 

.0175 

.0020 

.0037 

.0406 

.0640

.318 

.523 

.136 

.416 

.240 

.113 

.090 

.119

.739 

.255 
.374 
.848 
.271 
.171 
.145 
.184

1.020 
1.300 
.345 
.068 
.035 
.065 
.087

Run-off.

Depth in 
inches on 
drainage 

area.

0.96 
.13 
.06 
.06 
.07 
.11 
.04

1.43

.86 

.23 

.08 

.08 

.05 

.02 
, -04

1.36

.4560 

.1060 

.0200 

.0020 

.0040 

.0450 

.0740

.7070

.18 

.58 

.16 

.46 

.28 

.13 
- .10 

.14

2.03

.19 

.28 

.43 

.95 

.31 

.20 

.16 

.21

2.73

.38 
1.50 
.38 
.08 
.04 
.07 
.10

2.55

Total in 
acre-feet.

15,289 
2,060 

894 
872 

1,128 
1,681 
«672

22,596

13,567 
3,658 
1,238 
1,279 

787 
388 
615

21,532

67,535 
1,767 

323 
38 
71 

750 
1,218

11, 702

6 2, 159 
9,640 
2,582 
7,676 
4,550 
2,152 
1,666 
2,275

32, 700

3,179 
4,701 
7,133 

15,650 
5,165 
3,259 
2,678 
3,505

45, 270

6,247 
24,780 
6,367 
1,291 

670 
1,190 
1,660

42,205

«Ice present, Nov. 1 to 15; determination of discharge roughly approximate. 
6 Flow estimated from that at other stations on this stream.

NOTE Area used in computing these tables is the same as published in the Canadian hydrometrie 
reports, which was changed from time to time as more definite information of the drainage basin was 
obtained.
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Mean monthly discharge, in second-feet, of Battle Creel at Wilkes's ranch, Sask.,
1910-1917.

Year.

1910....................
1911....................
1912....................
1913....................
1914....................
1915....................
1916....................
1917....................

Average run-off, acre- 
feet

Average run-off per

Mar.

f>35
o229

b QR

2 1 CQ

Apr.

a 112

&228
6127

162
79

«315

149

8,866

May.

51
249

60
30
42

116
403

136

8 QAO

June.

23.0
QC A

21.0
5.4

129,0
OfiQ A

107.0

83

4 QOQ

July.

18.60
14. 50
21.00

.61
74.00

21.00

33

2,029

Aug.

2.70
15.30
14.20
12.80
1.16

35.00
53.00
10.90

i ft l

1 113

Sept.

8.0
106.0
19.0
6.5

12.6
28.0"
45.0-
20.0

si

1 846

Oct.

9 0
43.0
27.0
10.0
19/8
37.0

27.0

29

1 7S^

Nov.

a 43
023

Total in 
acre- 
feet.

19, 276
22, 613
21,532
11, 702
32,700
45,270
42,205

102

a Incomplete record not included in average. & Discharge estimated. 

NOTE. Beeords July 5,1910 to May 28,1912, obtained at Wilson's ranch 6 miles upstream.

BATTLE CREEK AT STIRLING'S RANCH, SASK.

LOCATION. In sec. 22, T. 3, R. 27 W. third meridian. ,
DRAINAGE AEEA. Not measured.
RECORDS AVAILABLE. August 12 to November 20, 1909.
GAGE. Erected for temporary use. Made of 2 by 6 inch lumber, marked into feet 

arid tenths by scratches in the surface of the wood, and driven into the bed of the 
stream close to the left bank.

DISCHARGE MEASUREMENTS. Made by wading. High-water measurements unob 
tainable.

CHANNEL AND CONTROL. Bed composed of sand. Banks composed of hard clay; 
high and not subject to overflow. Channel straight for 150 feet above and 200 
feet below station.

EXTREMES OP DISCHARGE. Maximum stage recorded, 1.0 foot August 12-13 and 
November 16-20 (discharge, 12.9 second-feet); minimum stage recorded, 0.7 
foot November 2 (discharge, 6.7 second-feet), the low stage on 'this date being 
due to use of water in J. A. Gaff's ditch.

ICE. Observations discontinued November 20.
DIVERSIONS. A number of irrigation systems divert water from this stream and its 

tributaries above this station.
ACCURACY. Record poor.

Discharge measurements of Battle Creek at Stirling's ranch, Sask., 1909.

Date.

Aug. 12
Sept. 22

Made by  

F. H. Peters. ............'.................................................
P. M. Sauder .............................................................

Gage 
height.

Feet. 
1.00
.77

Dis 
charge.

Sec.-ft. 
12.89
8.05
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Daily discharge, in second-feet, of Battle Creek at Stirling's ranch, Sask., 1909.

Day.

1909. 
1.. .............
2...............
3...............
4...............
5...............

7...............
8...............
9...............

10...............

11...............
19
1 3

14...............
15...............

Aug.

12.9
10.7
10.7

Sept.

8.7
8.7
6.7
6.7
6.7

6.7
6.7
6.7
6.7
6.7

6.7
7.7
7.7
8.1
8.1

Oct.

8.7
8.7
8.7
8.7
8.7

8.7
8.7
8.7
8 7
8 7

8.7
8.7
8.7
8.7

10.7

Nov.

10.7
o6.7

6.7
8.7
8.7

Q 7

10.7
10.7
10.7
10.7

10.7
10.7
10.7
10.7
10.7

Day.

1909. 
16...............
17...............
18...............
10

20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
9Q
30...............q-i

Aug.

10.7
10.7
10.7
10.7
8.7

8.7
8.7
8.7
8.7
8.7

8.7
8.7
8.7
8.7
8.7
8.7

Sept.

8.7
8-7
8.7

  8.7
8.1

8.7
8.7
8.7
8.7
8.7

8 7
8 7
8 7
8 7
8 7

Oct.

  10.7
10.7
10 7
10.7
10.7

10.7
10.7
10.7
10.7
10.7

10.7
10.7
10.7
10.7
10.7
10.7

Nov.

19 Q
19 Q

12.9
12.9
19 Q

a J. A. Gafi using water in his ditch. 

BATTLE CREEK AT NASH'S RANCH, SASK.

LOCATION. In NE. i sec. 3, T. 3, R. 27 W. third meridian, at E. R. Nash's ranch, 
Nashlyn, Sask.

DRAINAGE AREA. 500 square miles.
RECORDS AVAILABLE. Open-water flow May 11, 1910, to October 31, 1917.
GAGE. Vertical staff; read by E. R. Nash.
DISCHARGE MEASUREMENTS. Made from highway bridge one-half mile below gage 

by wading 200 feet below gage, or with weir.
CHANNEL AND CONTROL. Bed composed of clay; fairly permanent. Banks high; 

not subject to overflow. Control consists of gravel and stones; likely to shift.
EXTREMES OF DISCHARGE. 1910-1917: Maximum stage recorded, 9.30 feet, April 9, 

1912 (discharge, 3,026 second-feet); no flow July 16 to August 12, 1910, and July 
12 to September 20, 1914. (See hydrograph, PI. XXIII.)

ICE. Observations discontinued during winter season. Stage-discharge relation 
affected by ice during spring break-up and at times during the late autumn.

DIVERSIONS. A number of irrigation projects divert water from this stream and its 
tributaries.

ACCURACY. Stage-discharge relation fairly permanent, but affected by ice during 
periods of spring break-up. Gage read once daily to hundredths during open- 
water period. Records good except for period of break-up, for which they are 
fair.
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Discharge measurements of Battle Creek at Nash's ranch, Sask., 1910-1917.

Date.

1910. 
May 11

17
June 4
July 9

15
27

Sept. 27
Oct. 21

1911.
Apr. 18

July 10

28

19

1912.
Apr. 19

20
May 26
July 1
Aug. 3

Oct. 16
Nov. 7

23

1913. 
Apr. 24 
May 15
June 17
July 14

Oct. 9
Nov. 1

1914.
Mar. 23

24
28

Apr. 1
2
6

10
11

May 1
26

July 11 
Aug. 8

31
Sept. 30 
Oct. 31

Made by 

.....do.................

F.H.Peters...... ....
N.M.Sutherland......
R. G. Swan............
.....do.................

M.H.French..........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

M.H. French. .........
.....do.................
G.R.Elliott.... .......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H.D.St.A. Smith.... 
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H.D.St.A. Smith....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do................. 

.....do.................

.....do................. 

.....do.................. 

.....do.................

Gage 
height.

Feet.

1.03
.68

50
31?

.76

.74

1.910
1.250

.730
720

.710

.470
6.150
1.375
1.180

O Q9

2 AA

1.51
.48

*o
79

.86
O9

.85

2.10
1 RO

.38

.65

.51

.36

.58

.87

2 ^1;
2.40
2 CC

4.08  
3.50
1 Q7

2.70
2.35
1 99

.43

.36

.14 
Dry.
Dry. 
.51 
.61

Dis 
charge.

Sec.-ft. 
18.4
16.4
2.43

75
0
0

4.60
1.85

37.41

10.10
9 19

5 9 91
c 711. 00

dft QO

33.45

201
IQC

71.8
4.68
4.31

15 1
23.2

<*23.8
<U5.6

108. 00 
74.00
1.55

5.80
1.27
7 9fi

15.70

of) ATI

  27.00
OQ Art

108.00
72.00
CQ Of)

183.00
88.00 
52.00
3.00
1 >yj

0 
0
0 
4.90 
9 80

Date.

1915.
Mar. 18

26
30

Apr. 2

6
10
23

May 21

24
npt 91

1916.
TWar 31

10

May 1
13

?n
July 21
Aug. 14

28

1917.

10
19
13

14
19

May 2
10
21
9Q

31

23
July 17

1 Q

24
Aug. 6 

21
28

Oct. 3 
30

Made by 

.....do...'..............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
P. A. Fetterley........

.....do.................

P. A. Fetterley........

.....do................. 

.....do.................

Gage 
height.

Feet.

o4.90
5.76
ft Qfl

5.94
2.36
1.12
1.46
1.21
1.76
.71
.80
.88
.85

5.77
3 d.fi
1 99
1.83
1.31
1.29
3.95
1.90
1.87
1.39
1.10
1.04
1.24

dl.32

d5.03
d7.52

d!3.44

«5. 72
2.84
6.37
2.86
2.16
2.05
1.76
1 fU

.72
EQ

.37

.28 

.52

.52

.92

.81 
<*1.12

Dis 
charge.

Sec.-ft. 
dlO.l

d 189. 0
d 124. 0

714.0
7QQ fl

746.0
152.0
45.0
67.0

.- 52.0
109.0
14.8
23.0
27.0
26.0

a691 "'

0131
« 117
»67
a64

o383
oll2
all3
o70
o39
a 39
a54
«26

30.00
562.00

2,468.00
1,814.00
1, 814. 00

538.00
235.00
845.00
241.00
158.00
149.00
122.00
47.00
18.40
11.10
3.00
1.35
8.20
7.70

31.50
24.00 
29.00

a Discharge measured at miscellaneous section below gage. 
6 Discharge measured at miscellaneous section above gag e. 
c Slope measurement. 
d Ice present. 
e Ice going out.
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Daily discharge, in second-feet, of Battle Creek at Nash's ranch, Sask,, 1910-1917.

Day.

1910. 
1...... ....... .......................
2....................................
3..................................:.
4....................................
5....................................

6....................................

8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20. ...................................

21....................................
22. ...................................
23....................................
24....................................
25....................................

26....................................
27....................................
28. ...................................
29....................................
30....................................
31....................................

1911. 
1............................ ........
2....................................
3......... ...........................
4....................................
5....................................

6.. ..............'... .................
7....................................
8....................................
9....................................
10....................................

11....................................
12..................................
13....................................
14....................................
15....................................

16....................................
17....................................
18.....................................
19....................................
20....................................

21....................................
22. ...................................
23....................................
24...............................;....
25....................................

26....................................
27....................................
28....................................
29. ...................................
30. ...................................
31....................................

Apr.

94

96
94
84

89
76

169
61
72

68
68
91

142
175

80
84
84

180

140
160
120
114
98

84
70
70
71
7c

May.

18.0
19 8
18.0
18.0
10.6

10.6

15.4

ion

23 0
1 q ft
12 4
12.4
1  > A

12.4
7.4
6.3
4 C

3.8
2 C

68 -
60
59
68
76.

84
89
76
70
50

42
38
35
29
26

27
26
26
34

9O
9Q
42
00

9O

38
42
SB

38
38
35

June.

1.60
, 2,50

6.30
2.90
2.20

1.90
2.20
2.20
2.90
3.20

2.90
2.20
2.20
2.90
2.90

3.20
2.20
2.60
2.90
2.20

2.90
2.90
6.00
5.00
2.20

1.60
1.15
1.15
1.15
1.15

33,0
26.0
18.0
15.0
13.0

8.3
7.3

11.0
13.0
11.0

14.5
13.0
13.0
9.0
7.3

4.0
2.0
1.2

2.0

2.7
3.5
3 rt

2 rt

1.4

2.2
1.4
2 7

35.0

July.

1.15
1.15
1.15
2.90
1.15

1.05
.45
.45

1.00
.60

.45

.45

.45

.20

.00

38.0
16.0
20.0
25.0
26.0

25.0
20.0

  18.0
13.0
11.0

7.3
5.5
4.2
4.2
3.8

2.4
2.2
2.2
4.0
2.0

2.2
.7

.8
1.4

4.2
4.5
4.8
6.9
6.9
6.9

Aug.

0.00
1.15
1.15

.55

.90
1.00
1.15
1.00

1.05
1.05
1.05
1.60
1.95

1.60
1.60
1.60
1.60
1.85
1.85

6.6
7.3
8.0
8.0
6.9

9.4
10.3
11.0
16.0
18.0

22.0
23.0
24.0
11.0
17.0

15.0
15.0
11.0
9.0
8.3

7.3
6.6
4.8
3.0
1.4

3.8
3.0
2.7
2.2
1.9
1.2

Sept.

2.6
2.2

.2.0
2.2
2.0

2.6
2.9
3.8
5.7
5.7

6.3
8.2
8.2
8.2

7.4
6.7
6.3
6.3
6.3

4.5
4.5
4.0
3.8
3.6

4.0
4.0
3.8
3.6
3.6

1.2
3.0
5.5
9.0

34.0

566.0
558.0
434.0
320.0
225.0

160.0
130.0
107.0
89.0
76.0

68.0
62.0
56.0
49.0
46.0

50.0
51.0
60.0
49.0
51.0

56.0
58.0
60.0
52.0
49.0

Oct.

4.00
4.95
4.45
4.45
4.95

4.20
4.95
6.00
4.95
4.65

6.30
6.30
6.30
6.30
6.30

6.65
6.65
7.00
6.30
4.00

3.40
2.05
1.50
1.15
1.15

1.15
1.15
.75
.85

1.05
8.15

43.0
42.0
41.0
38.0
38.0

41.0
52.0
45.0
42.0
38.0

38.0
38.0
35.0
35.0
35.0

33.0
29.0
30.0

332.0
5.0

36.0
38.0
35.0
34.0
35.0

35.0
26.0
28.0
45.0
52.0
44.0

Nov.

10.60
11.80
8.15
6.30

10.00

10.00

11.80
12.40
18.00

10.60
17.20
22.20
30.50
26.40

46.0
52.0
51.0
52.0
45.0

38.0
38.0
56.0
43.0
38.0

42.0
51.0
48.0
49.0
50.0
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Daily discharge, in second-feet, of Battle, Creek at Nosh's ranch, Sask., 1910-1917 Coat.

Day.

1912. 
1............................................
2............................................
S......... ...................................

5............................................

6............................................
1.. ..........................................
8............................................
9...............?... .........................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16. ...........................................
17. ...........................................
18............................................
19............................................
20............................................

21............................................
22........... .................................
23...... ......................................
24.. ..........................................
25............................................

26............................................
27.... ........................................
28............................................
29..........:........................-........
30............................................
31............................................

1913. 
1..........................................
2............................................
3............................................
4............................................
5............................................

6.......... .................................
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Apr.

3,026
2,270

1,745
1,310
1,025

829
660

387

243
216
ion

iftd
154
142
134
133

130
128
120
113

418
408
368
OQO

298

288
070

352

1,027

652
366
338
515
868

894
376
288
248
165

170
165
139
118
108

88
77
77
61
73

May.

98
95

103
102
97

102
101
110
108
109

112
102
100
88
86

79
79
79
70
70

69
68
75
72
74

71
78
74
81

117
106

75
77
59
62
68

63
61
44
43
49

48
46
44
75
69

60
67
64
53
71

60
62
54
52
50

46
48
46
40
31
28

June.

99
82
77
68
63

57
54
49
36
32

32
32
30
31
32

34
32
32
32
45

32
22
25
21
15.9

11.6
11.6
10.6
10.6
10.6

23.00
23.00
22.00
18.00
18.00

13.00
8.60
4.00
.40
.24

.42

.29

.42

.24

.24

.16

.76
fid

.42
10.00

31.00
12.50
10.00
15.00
16.00

26.00
S7.00
3&00
92.00
30.00

July.

4.3
3.0
3.2
3.2
3.4

3.2
2.9

10.6
11.1
9.2

16.4
14.7
6.6
7.0
6.2

3.2
7.0
8.8

11.6
11.1

10.2
12.6
16.4
8.3
7.4

9.2
5.0
6.6
4.0
6.6
5.4

31.0
25.0
26.0
31.0
30.0

38.0
37.0
31.0
30.0
24.0

25.0
19.5
17.0
19.0
10.0

5.6
10.0
10.5
19.5
14.5

15.0
22.0
22.0
15.0
15.0

17.5
31.0
19.5
14.5
19.5
12.5

Aug.

6.6
5.0
4.0
5.0
5.4

4.7
5.4
8.8
9.7
8.8

7.9
6.6
7.0
6.6
5.4

6.6
7.0

22.0
17.0
17.0

17.0
17.0
17.0
17.0
16.5

13.7
12.6
12.6
12.6
12.6
12.1

10.50
10.50
5.20
6.00
2.4Q

1.35
1.70
5.20
5.60

11.00

12.50
9.50
7.60
7.60
9.00

10.00
12.00
10.00
10.50
16.50

19.50
19.00
15.00
14.50
15.00

9.00
9.50
8.60
6.40
5.60
5.60

Sept.

13.7
16.4
17.6
16.4
15.9

17.0
17.6
17.0
14.2
14.7

18.8
17.0
17.0
16.4
16.4

15.3
14.7
14.7
13.2
14.2

14.7
16.4
17.0
19.4
22.0

14.7
16.4
22.0
21.0
21.0

6.00
5.60
'6.40
5.60
5.60

4.- 80
3.60
3.20
3.60
3.20

2.80
2.00
1.70
1.70
1.70

1.35
1.70
1.35
1.70
1.70

1.70
2.00
5.60
6.80
7.20

10.00
10.50
9.00

15.00
14.50

Oct.

22.0
20.0
19.4
18.8
18.8

18.8
17.6
17.6
22
21

20
22
24
24
24

24
24
27
25
25

27
27
30
34
31

26
26
26
27
29
29

14.0
14.0
1L5
12.5
14.5

11.5
10.0
10.0
8.1

10.0

12.5
15.0
10.0
12.5
10.0

11.0
12.0
10.0
10.5
10.0

16.0
10.0
10.0
12.5
11.0

15.0
11.0
20.0
22.0
15.5
11.5
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Daily discharge, in second-feet, of Battle Creek at Nash's ranch, Sask., 1910-1917 Cont.

Day.

1914. 
1.................... ...............
2...................................
0

4...................................
5...................................

6...................................
7...................................
8...................................
9...................................
10...................................

11...................................
12...................................
13...................................
14...................................
15

16...................................
17...................................
18...................................
19
20...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

1915. 
1...................................

3.............'.... ........... %......
'i. ....... ........ ...................
5...................................

6...................................
7...................................

10...................................
11...................................
12...................................
13...................................

15...................................

16...................................
17...................................
18...................................
19
20. ..................................

21...................................
22...................................
23...................................

25...................................

26...................................
27...................................
28...................................
29...................................
in

Mar.

36
76

72
K1

48
40

68

51
41
29
27
32

37
32
33
30
28
34

10.1
40.0
70.0

100.0
140.0
170.0
Oftfl A

361.0

194.0
164.0
336.0

Apr.

119
78
62
65
75

Q1

132
-\AK

1^7

169

169
iqo

147

074

407
010

OKA

184
1 4°.

102
on
79

SO
70

74
66
57

KOC

976
7QO

652
768

740
501
ooc
9ft7

162

113
100
91
QO

70

7°.
70

64
CO

KK

47
AK

45
OQ

°.7

39
0.7

36
19

May.

56.00

40.00

33.00
41.00

33.00

48.00
40.00

OQ ftA
qo AA

17.00
14.00

10.70
8 0A

6.30
4 60
4.60

1 7(1

2 CA

80
1.22
1.08
.80

01 A

30.0
28.0

9ft rt

26.0
14.5
13 0
8 C

9.0

5.5
5.2
5.2
7.0

99 n

OQ A

O.Q A

106.0
98.0
QO A

7ft A

69.0
60.0

37 0

qo A
qo A

31 0

qo A

30.0

June.

0 94
94

i fift
1 99

1.08

1.22
1.22
1.36
1.36
.80

.80
Qrt

1.08
1.36
i f;n

1.36
1.50
i *\n
1.36
1.22

.80
KA

.20

.38
qo

qo
O.Q

.50
1.50

OK

01

90
123

9A1
970

99ft

174

103
91
oq

93
79

64
63 .
60
KK

60

64
KC

54
47
47

qQ

47
40
47
AK

July.

1 50
1.36
1.36

.80

9rt

20
0
0
0

.04
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

40
18
oo

32
35

00

00

00

QK

47

40
°.Q

QQ

32
00

1 AO

1fl9

93
QO

QO

80
69
fi4

55
47

AK

47
51
AK

54

Aug.

47.0
00 A

07 A

35.0
OO A

00 A

28.0
26.0
25 0
24.0

20.0
19 0
19 0

17 ft

1 1 ft
1 7 ft
17 Q

OQ A

00 A

OQ A

97 A

25.0

16.0
20.0
19 0
19 0
17 ft

16.6

Sept.

0
0
0
0
0

0
0

. 0
0
0

0
0
0
0
a
0
0
0
0
0

10.7
7 K

7.1
9.5
ft 7

8 0

7.5
7.1
7.1
6 7

15 0
17 9
OQ fi

oo A

24 0

oe A

25 0
QC A

25.0
94 A

OQ A

24.0

OK A

9K A

OQ A

30.0
29.0
30.0
97 A

26.0
OK A

24.0
97 n
25 0

24.0
24 0
24.0
24.0
24.0

Oct.

6.7
7.5
4.0
5.2
4.3

17.6
21.0
17.6
19.4
29.0

31.0
38.0
31.0

24.0

17 A
17 A

32.0
30.0

1 7 A
 ICO

14 A
7 9
6.7

5 A

7 e

9.9
11 >»

Q 1

9.9

OK

f)A

24
25
oe

27
OQ

31
°.1

35

OO

00

39
qo
qo

34
00

00

01
OQ

oe
24
24
OA

OK

oe

97

23
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Daily discharge, in second-feet, of Battle Creek at Nash's ranch, Sask., 1910-1917 Cent.

Day.

1916. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................
26............................
27...........................
28...........................
29...........................
30...........................
31...........................

1917. 
1..... ......................
2...........................
3...........................
4...........................
5...........................
6...........................
7...........................
8...........................

10...........................
11...........................
19

13...........................
14...........................
15...........................
16...........................
17...........................
18...........................
19...........................
20...........................
21...........................
22...........................

9d

25...........................
26................'...........
27...........................
9S

29...........................
30...........................o-i

Feb.

454
470
387

Mar.

332
364
381
375
369

338
369
319
324
326

286
293
568

1.726
1,530

1.322
954

858
792

800
808

1 184
l!034
768
744

1,096
1,334
1,224
932
718

Apr.

532
398
303
234
195

170
167

104
127

125
122
124
120
110

108
109
105
97
85

80
82
70
66
64
60
57
56
56
56

5
10
25
40
60
175
300
410
486
562
660  

2,468
1,814
1,814
1,814
1,170
915
855
538
450
500
700
868
665
555
380
382
377
327
263

May.

60
60
56
.62
65

65
57
ftn
53
56

56
62
57
56
56

56
56
56
53
51

48
dQ

46
46
56
120
168
203
242
331
diW

242
237
227
261
335
335
318
476
670
836
941

1,111
920

1,367
620
524
476
502
306
269
239
222
210
192
180
168
162
158
159
159
149

June.

<W9

774
345
374
OOA

1 P»Q

180
326

209

180
i aft
382
532
S1Q

207
180
158
146

130.
136

174
146
124

103
120

135

131

125
ion

120
1AQ

IflQ

99
no

98
98
100
98
7B

78
73
64
59
53
50
59
52
51
42
41
41
33

July.

130
134
115
110
110

146
120
103
100
95

90
95
80
72
65

60
174
346
100
on

130
95
70
65
54
46
54
49
51
132
90

36. rOO
36.00
35.00
32.00
32.00
32.00
33.00
33.00
32/00
32.00
25.00
25.00
25.00
19.00
17.00
15.00
18.20
11.10
7.80
6.20
5.90
5.90
5.90
3.40
2.90
3.20
3.20
3.20
2.40
1.71
1.90

Aug.

65
60
56
48
46

46
46
46
65
59

56
105
90
75
66

58
56
55
54
49

65
58
52
56
56
51
46
46
52
50
46

1.75
1.60
1.50
1.35
1.25
1.14
1.71
1.71
1.71
5.90
7.80
9.90
12.00
12.60
9.90
9.90
9.90
9.40
9.90
9.40
9.00
9.00
9.00
8.60
8.60
8.20
9.00
7.10
7.10
7.10
9.00

Sept.

42
42
44
49
51

56
52
62
53
49

46
46
44
46
47

47
47
46
46
46

46
38
39
38
38
38
38
37
38
38

9.4
9.4

10.3
13.7
21.0
21.0
20.0
21.0
21.0
21.0
21.0
22.0
27.0
26.0
24.0
21.0
21.0
21.0
21.0
20.0
21.0
21.0
21.0
25.0
24.0
21.0
21.0
31.0
30.0
27.0

.

Oct.

% 
39
46
53
60

64
66
60
64
63

56
56
53
60
64

64
58
56
56
54

54
52
54
56
55
55
54

  54
54
53
53

23
22
22
22
20
20
20
20
20
20
20
20
20
20
20
20
25
26
26
26
28
28
28
28
28
'28

28
28
28

, 29
28

NOTE. 1910: Channel dry July 16 to Aug. 12.
1912: Ice in stream until Apr. 9; data inadequate for determination of daily discharge. Gage taken 

out by ice Apr. 9; discharge Apr. 9-14 determined from gage heights interpolated from marks indicated 
by observer.

1914: No flow July 8-10 and July 12 to Sept. 20.
1915: Stage-discharge relation affected by ice Mar. 18 to Apr. 1.
1917: Apr. 1-2, discharge estimated. Stage-discharge relation affected by ice Apr. 3-15 and Oct. 22-31. 

Discharge estimated Apr. 1-18 and Oct. 22-31 except Apr. 3, 10, 12-14, and Oct. 30, when measure 
ments were made. Ice going out Apr. 16-30. Control shifting Apr. 19 to May 1, May 29-30, and 
June 24 to July 16.
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Monthly discharge of Battle Creek at Hash's ranch, Sask., 1910-1917. 
[Drainage area, 500 square miles.]

Month.

3910. 
May 11-31.. .......................

July.. ............................

November 1-15.. ..................

1911. 
April..............................

July..............................

November 1-15. ...................

1912.

May..............................

July..............................

October ...........................
The period ..................

1913. 
April..................'............

July..............................

Octo her ..........................

1914. 
March 1.4-31.......................

May..............................

July..............................

October ..........................
The period ..................

1915. 
March 18-31............ ...........

Mav. .............................

July..............................

October ..........................

1916. 
February 27-29. ...................
Mnrch. . ....................... . .
April........................... .
May..............................

Julv. ............................

October ............................
The period ..................

1917.

July...............................

October .........................

Discharge in second-feet.

Maximum.

30.5 
6.30 
2.90 
1.95 
8.15 
8.15 

30.50

180 
89 
42 
38 
24 

566 
52 
56

3,026 
117 
99 
16.4 
22 
22 
34

1,027 
77 
37 
38 
19.5 
15.0 
22

76.00 
407.00 
65.00 
1.50 
1.50 

10.70 
38.00

361.0 
976. 0 
106.0 
272.0 
102.0 
47.0 
30.0 
35.0

470 
1,726 532' 

457 
774 
346 
105 
62 
66

2,468.0 
1, 367. 0 

137.0 
36.0 
12.6 
31.0 
29.0

Minimum.

2.45 
1.15 
.00 
.00 

1.95 
.75 

6.30

61.0 
26.0 
1.2 
.7 

1.2 
1.2 

20.0 
38.0

108 
68 
10.6 
3.0 
4.0 

13.2 
17.6

61 
28 

.16 
5.6 
1.35 
1.35 
8.1

27.00 
57.00 

.80 

.20 

.00 

.00 
' 4.00

10.1 
32.0 
5.2 

25.0 
32.0 
16.0 
15.0 
23.0

387 
286 

56 
46 

103 
46 
46 
37 
38

5.00 
149. 00 
33.00 

1.71 
1.14 
9.40 

20.00

Mean.

13.5 
2.64 
.41 
.76 

4.69 
4.26 

14.30

104.1 
45-6 
10.6 
9.3 
9.5 

117.8 37.7- 
46.6

612 
89.5 
37.3 
7.69 

10.6 
16.7 
24.1

339 
55.3 
13.0 
21.2 
9.43 
4.93 

12.4

43.00 
142.00 
26.00 

.97 

.22 
2.67 

16.60

177.0 
230.0 
36.0 
87.0 
52.0 
25.0 
25.0 
28.0

437 
756 
137 
94 

243 
102 
57 
45 
56

653.0 
418.0 
87.0 
17.5 
6.8 

21.0 
24.0

Per 
square 
mile.

0.027 
.005 
.001 
.026 
.009 
.008 
.028

.208 

.091 

.021 

.019 

.019 

.236 

.075 

.093

1.22 
.179 
.075 
.015 
.021 
.033 
.048

.678 

.111 

.026 

.042 

.019 

.010 

.025

.0800 

.2650 

.480 

.0018 

.0004 

.0050 

.0311

.354 

.460 

.072 

.174 

.104 

.050 

.050 

.056

.874 
1.510 
.274 
.188 
.486 
.204 
.114 
.090 
.112

1.310 
.836 
.174 
.035 
.014 
.042 
.048

Run-off.

Depth in 
inches on 
drainage 

area.

0.021 
.006 
.001 
.173 
.010 
.009 
.016
.236

.232 

.105 

.023 

.022 

.022 

.263 

.086 

.052
OAK

1.00 
.21
.08 
.02 
.02 
.04 
.05

1.42

.76 

.13 

.03 

.05 

.02 

.01 

.03
1.03

.0530 

.2960 

.0560 

.0020 

.0004 

.0060 

.0360

.18 

.51 

.08 

.19 

.12 

.06 

.06 

.06

.10 
1.74 
.31 
.22 
.54 
.24 
.13 
.10 
.13

3.51

1.460 
.960 
.190 
.040 
.020 
.050 
.060

2.78

Total in 
acre-feet.

562 
155 
25 
47 

280 
264 
425

1,758

6,194 
2,804 

631 
572 
584 

7,009 
2,318 
1,386

26,706 
5,503 
2,220 

473 
(352 
994 

1,482
38,030

20,178 
3,401 

772 
1,304 

580 
293 
762

27,290

1,523 
8,450 
1,599 

58 
14 

159 
1,027

4,904 
13,686 
2,214 
5,177 
3,197 
1,537 
1,488 
1,722

2,600 
46,485 
8,152 
5,780 

14, 460 
6,272 
3,505 
2,678 
3,443

93, 375

38,856 
25.702 

5, 177 
1,076 

418 
1,250 
1,476

73,955
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Mean monthly discharge, in second-feet, of Battle Creek at Nosh's ranch, Sash., 1910-1917.

Year.

1910.....................
1Q1 1

1912.....................
1913.....................
1914.....................
1915.....................
1916.....................
1917.. ...................

Average run-off, acre-feet. 
Average run-off per

Feb.

6437

Mar.

<=25 
cSO
756 
<M

216 
13,281

Apr.

104 
6612 

339 
142 
230 
137 
653

268 
15,947

May.

« 13.5 
46.0 
90.0 
55.0 
26.0 
36.0 
94.0 

418.0

97 
5,964

June,

2.60 
10.60 
37.00 
13.00 

.97 
87.00 

243.00
87.00

60 
3,570

July.

0.41 
9.30 
7.70 

21.00- 
.22 

52.00 
102.00 
17.50

26 
1,599

Aug.

0.76 
9.50 

10.60 
9.40 
0 

25. OO1 
57.00 
6.80

14.9 
916

Sept.

4.7 
118.0 

16.7 4.91 
2.7 

25.0 
45.0 
21.0

30
1,785

Oct.

4.3 
38.0
24.0 
12.4 
16.6 
28.0 
56.0 
24.0

25 
1,537

Nov.

014.3 
047.0

31
1,845

Total 
in acre- 
feet.

& 2, 452 
22.909 
38,030 
27,200 
12,830 
33, 925 
98,375 
74,201

43,223
46, 444

93

o Average for part of month assumed as monthly average. 
6 Incomplete records; not included in average.

<   Reduced to monthly average. 
d Estimated monthly average.

Duration of flow (number of days in the year) of Battle Creek at Nosh's ranch, Sask.,
1910-1917.

Flow (second-feet).

3,000.........................
2,000.........................
1,500.........................

1 300
1,200...... ..................
1,100........................
1,000.........................
900....------..-.............
OfiA

700
600..........................
500. .........................
450..........................
400. .........................
350..........................
300..........................
250.. ........................
200..........................
150..........................
100
90...........................
80
70...........................
60...........................
50...........................
40...........................
30...........................
20... ........................
10..... ......................
9............................
8... .........................

6............................
5............................

3............................
2............................
1. ...........................
0. ...........................

1910

1

28

38
56
59
75
85

113
148
159
30

1911

2
2
3
3
4
4
5

11
18
23
32
42
52
69
92

126

168

176
, 181

187
189

204
217
226
229

1912

1

4

5
5
6
6
7
7
7
7
8
8
9

11
13
34
38

54
58
60
62
77

107
167
170
174
180
188
195
199

206
206
206

1913

I
1

3
4
5
6
8

14
15
18
19
22
25
25
26
33

49
59
73
86

156
161
164
167
172
182

188
192
203
214

1914

2
3
4
4
8

18
20
21
28
34
38
46
67
76
89
fn

"96
1114

108
110
114

116
138
158

1915

1
1

5
7

7
8
9

13
18
23
34
42

52
63
70
90

143
103
222

one

225
228
228

228
228
228

1916

2

5

8
11
14
10

20
23
9R

26
35
46
48
56
68

103
111
115
118
147
205
237
248
248
248

248
94Q

248
248
248

248
248

1917

1
4
4

5

7
10
1 ^

18
24
28
29
32
38
41
47
55
67
72
72
75
77
83
87

100

169
183
186
191
192
196

203
214

Total.

1
3
9

14

21
28
07

46
54
68
76
81

Iftn

137
160
200

331

402
47 E

673
835

1,030
1,247
1 97G
1 3H9

1,334
1,376

1,474
1 COO

1, 611
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BATTLE CREEK AT INTERNATIONAL BOUNDARY.

LOCATION. In the SE. J sec. 4, T. 1, R. 26 W. third meridian, about a quarter of a 
mile above the point where Battle Creek crosses the international boundary, 20 
miles below Nashlyn, Sask., and 35 miles north of Chinook, Mont.

DRAINAGE AREA. 730 square miles.
RECORDS AVAILABLE. April 1 to November 30, 1917.
GAGE. Stevens continuous water-stage recorder referred to two vertical staff gages, 

one fastened to the ladder inside the well and the other in the trench over the 
intake pipe; all set to same datum. Obesrver, John Buckley.

DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. Bed composed of heavy boulders, sand, and gravel; may 

shift slightly during spring floods. Banks high; composed of clay with gravel 
seams; right bank covered with light growth of brush; not subject to overflow at 
any stage; left bank clean, well sodded, and not likely to be overflowed; seam 
of gravel in left bank washed at low-water level. One channel at all stages. 
Control formed by boulders.

EXTREMES os DISCHARGE. Maximum stage recorded, 8.42 feet April 13 (discharge, 
2,830 second-feet); minimum stage recorded, 1.96 feet August 13 (discharge, 0.60 
second-foot).

ICE. Observations discontinued during winter season. Stage-discharge relation 
affected by ice during period of spring break-up.

DIVERSIONS. Several ditches divert water for irrigation above station.
ACCURACY. Stage-discharge relation not permanent; affected by ice April 1-10. 

Rating curve based on 16 discharge measurements accurately defining curve 
between 1 and 323 second-feet; curve fairly well defined between 323 and 2,900 
second-feet. Records good. (See note to table of daily discharge.)

COOPERATION. Station maintained and operated jointly by the United States Geo 
logical Survey and the Reclamation Service, Department of the Interior, Canada.

Discharge measurements of Battle Creek at international boundary, 1916-17.

Date.

1916.
f»pf oj.
Nov. 16

101 7

11
12 
13
91
oc

May 2

Made by 

.....do.................
Anderson and Tuttle . . . 
G.S. Wenden... .......

.. ...do.... ..............

.....do.................

Gage 
height.

Feet.
2 7Q

02 81

(«)

«6 85 
08.09

4 79

3.83

Dis 
charge.

Sec.-ft.

56.0
OCR n

1, 680. 0 
2, 830. 0

KQA fl

762.0
256.0

Date.

1917.

11
21
22
29

17 
26

July 27

Made by 

.....do.................
A. H. Tuttle.. .........

.....do.................

.....do................. 
P. A. Fetter ley........

A. H. Tuttle.... .......

Gage 
height.

Feet.

5.63

3.65
3.34

3.05 
2.76
2.10
2.01

Dis 
charge.

Sec.-ft.

975 0
273.0
ocn fl

168.0
129.0
89.0 
60.0

62.1
"1.5

o Ice present.
6 Discharge was measured at miscellaneous section half a mile above gage.
c Discharge estimated from field inspection.

NOTE. A. H. Tuttle and M. D. Anderson are engineers in theservice of the United States Geological 
Survey.
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Daily discharge, in second-feet, of Battle Creek at international boundary, 1917.

Day.

1917. 
1........... .......................
2..................................
3..................................
4..................................
5..................................

6.... ...... ............ .............
7..................................
8..................................
9..................................

10..................................

11..................................
12..................................is..............:...................
14..................................
15..................................

16..................................
17..................................
18..\..... ..........................
19..................................
20

21..................................
22..................................
23..................................
24..................................
25.. . .. .

26..................................
27..................................
28..................................
29..................................
30..................................
81..................................

Apr.

«5.0
«15.0

«40.0
"56.0

a 195 o
0334.0
<* 473. 0
a 612. 0
a 751. 0

1, 160. 0
1 ^sn n
2, 830. 0
2 ccA A

2, 610. 0

1,860.0

953.0
718.0
645.0

645.0
764.0
942.0
937.0
748.0

516.0
480 0
467.0
446.0
374.0

May.

971

249
qoq

OAQ

qOQ

417
538
7qq

996
1 99fi
1,280

636

516
467
417
Qco
OAK

265
227
208
182
174

172
158

160
152
144

June.

107

124

124
124

115

115

101
106

126
108
103

AC

85

82
74
67

- 64
70

67
64
60
54
47

July.

42.0

42.0
42 0

40 0
42.0
42.0

39.0
36.0
QC ft

36.0
37.0

30.0
97 fl

32.0
OQ A

23.0

18.0
19 n
8.0
8.0
6.8

5.0
2.0
1.8
1.4
1.1
1.0

Aug.

1 00
on

Qfl

1.10
1 9fl

90
on
80

.70
80

.70
fin

i on
10 (\r\

17.00
10 AA

12.00
13.00
19 fin

11.00
10.00
8.00

4.40

3.80

2.60
3.20
5.60
8.00

Sept.

7.4
8 7

8 7

9 4
10.0

11.5
 to o

18.3
19.2
10 0

16.5
1Q 9

20.0
28.0
28.0

21.0
22.0
19.2
16.5
15.6

19.2
17.4
30.0
33.0

28.0
28.0
28.0
22.0
23.0

Oct.

90

27
OQ

21
20
1 o

1 S

21
21
91

22
91

22
91

23

24
24
25
25
26

26
31
16.5
22.0
24.0

9.5
18.3
18.3
21.0
23.0
25.0

Nov.

QI?

oq

07

41
42
43
00

OQ

20
24
OQ

15.6
17.4

QQ

Ql

30
28
22

18
18
17
17
10

12
14
14
10
12

a Estimated.

NOTE. Stage-discharge relation affected by ice Apr. 1-10 and Nov. 21-30; discharge estimated. Discharge 
Apr. 11-15 computed by hourly method from recorder graph. Discharge Apr. 16 to Nov. 20 obtained by 
applying to rating table the mean daily gage height determined from recorder graph until Sept. 11 and 
from two gage readings daily for the rest of the period, except for the following periods for which the shifting- 
control method was used: Sept. 5, Sept. 12 to Oct. 7, Nov. 8-16, and Nov. 19-20.

Monthly discharge of Battle Creek at international boundary, 1917.

Month.
Discharge in second-feet.

Maximum.

2,830 
1,280 

137 
42 
17 
33 
31 
43

Minimum.

5
144 
47 
1.0 
.6 

7.4 
9.5 

10

Mean.

832 
419 
99.5 

- 25.9 
5.04 

19.4 
22,1 
25.3

Run-off 
(total in 

acre-feet).

49,500 
25,800 
5,920 
1,590 

310 
1,154 
1,360 
1,510

87,100

BATTLE GREEK: NEAR CHINOOK, MONT.
LOCATION. In sec. 3, T. 33 N., R. 19 E., 500 feet above highway bridge 4J miles

north of Chinook, in Blaine County. 
DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 22,1905, to December 31,1917. 
GAGE. Overhanging chain gage on left bank 500 feet above the highway bridge.
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DISCHARGE MEASUREMENTS. 1905-1915, discharge measurements at high and medium 
stages made from cable near the gage; 1916-1917, from the highway bridge below 
gage. Low-water measurements made by wading near the gage.

CHANNEL AND CONTROL. Bed of stream sandy and shifting; both banks high, not 
subject to overflow. Low-water control is sand bar below gage; no well-defined 
control at high stages.

EXTREMES OF DISCHARGE. 1905-1917: Maximum stage recorded, 11.88 feet April 10, 
1917 (discharge, 6,380 second-feet); channel reported dry September 3 to October 
22, 1905; July 8 to November 20, 1908; June 21 to end of year, 1910; July 22-30, 
1911; September 7-23, 1913; July 14 to October 4, 1914; and August 10 t<J Septem 
ber 9,1917.

ICE. Stage-discharge relation seriously affected by ice from middle of November to 
the spring break-up.

DIVERSIONS. About 15 ditches divert water from Battle Creek in Canada. Several 
ditches and small pumping plants divert water in the United States for irrigation 
of bottom lands along creek above station. Below the station Cook and Matheson 
canals divert.

REGULATION. None.
ACCURACY. Stage-discharge relation not permanent; affected by shifting control and 

by ice. Daily gage heights are mean of two readings daily to quarter-tenths or 
hundredths. Several discharge measurements are necessary each year to define 
changes in the rating curve, particularly at low stages. Records good.

Discharge measurements of Battle Creek near Chinook, Mont., 1905-1917.

Date.

1905. 
May 22

July 3
18

Aug 10
M

1906. 
Apr. 7

1«
oc

May 7
1Q
Oft

29
30
Ort

31

2
TO

25
July 18
Aug. 11 
Sept. 21
Oct. 29

1907.

11
12
15
20
24 
27

May 3
13
27

June 13
91

25

Made by 

.....do..................

.....do..................
C.T.Prall. ............

W. B. Freeman........

.....do..................

.....do..................

.....do..................

.....do..................

.....do................. 

.....do..................

.....do..................

.....do.................

Morse and Hartman .... 
W. S. Hartman........
Follansbee and Rich-

.....do..................

.....do.................

.....do.................

.....do................. 

.....do.................

.....do..................

.....do..................

.....do..................

.....do................. 

.....do..................

.....do..................

Gage 
height.

Feet. 
1.06
1.05
1 00
I oe

.73

.80

.55

1.89
1.42
1.17

.90
1 91
2.38
7.66 
8.16
6.80 
5 20
3.44
9 66
8.55

1.16
.49 
.55
.80

A KA

6.55
8.35
4.88
6.38 
4.90

3.37
2 OJ.

1.29 
1.34
1.63

Dis 
charge.

Sec.-ft. 
36
35
01

9.5

1.0

116
56
o-i q

1Q %

14.7
116
211

1,960
2 q«n

1,270
OOO

460
2,400

176
41.1
11.6 
22.8
35.8

802
2,180
1,480
3,090

986
1,490 

997
697

OQQ

94
00

133

Date.

July 6
16
29

Ani» 17
19
26

Oct. 19

1908. 
Apr. 6

22

26

July 7

1909.

May 22

25
July 3

Aug. 21
Sept. 27

1910
Mar. 30 
May 3

7 
13

1911.
Apr. 11

22 
May 1

' 8
12

27

20

Made by 

-....do..................
.....do..................
.....do.................

Stewart and Huch .....
A. F.Huch... .........
.-...do..................
.....do..................
.....do..................
.....do..... .............

.....do.................. 

.....do.... ..............

.....do..................

.....do..................

..... do.. ................

.....do.................

.....do..................

Raymond Richards .... 
M. E.McChristie.......
.....do.................. 
-....do.................
.....do..................

J.C. Beebe.... .........
.....do.................. 
.....do.................
.....do.................
.....do..................
.....do..................
.....do.................. 
.....do..................
.....do..................

Gage 
height.

Feet. 
1.10
1.41
.78
.45
.42
.31
.64

1.57
1.35
.96
.51
.50
.20

1.11
1.56 
.95

4.50
1.70
.75
.25
.11

1.64 
.63
.48 
.43
.05

.80
1.83 
1.19
1.24
1.06
.70
.89 
.46
.29

Dis 
charge.

Sec.-ft. 
54
87
23.5
5.3
4.0
2.2

12.5

30.4
62.2
46.2
9.5

13.8
.17

57
102 
36

1,000
157
38
6.8
1.3

127 
25
14 
11

.4

34
190 
63
79
59
24
41 
9.9
3.4
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Discharge measurements of Battle Creek near Chinook, Mont., 1905-1917 Continued.

Date.

' 1911.

July 8
Oct. 12

1912.

May 18

27

Nov. 12
1913. 

Mar. 21
Apr. 21 
May 3

17
27

July 11 
24

Aug. ^

1914
Apr. 28
May 16

29

Made by  

----.do..................

W. A. Lamb............

.....do..................
-....do..................
. ....do. ........ ........
.....do.................
.....do..................
.....do.................

R. R. Randell. ........
J. B. Stewart.. ........ 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.................. 
.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
0.23
.27
.80

4.30
1 57

1.16
o<;

.58

.81

1.30
2.06 
1.40
1.32
.85
.50

1.00
1.05 
.45
.42 
.35

1.42
1.11

3^
.14

Dis 
charge.

Sec.-ft.

3.5
44

716
105
115
39
97

4.8
12.2
26

6.4
173
83
78 
28
6.1

42
36 
4.4
4.3 2.8

79.0
53.0
4.6
.48

Date.

1915.

May 1
19

July 23
Aug. 10

1916.
Apr. 13

24
May 4

28
July 19

26
Aug. 15 

22
Sept. 10 
Oct. 5

iui t .

0

9

May 11 
21

22

Sept. 22
Nov. 19

Made by  

.....do..................

...:.do... ...............

.....do..................

.....do..................

.....do..................

A. H. Tuttle.... .......
.....do... ...............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
Wm. A. Lamb......... 
A. H. Tuttle.. .........

.....do..................

.....do.................. 
A. H. Tuttle........... 
... ..do... t. .............
.....do..................
.....do..................
.....do..................
W. A. Lamb...........

Gage 
height.

Feet. 
4.00
.90

1.74
1.22
1.40
.82

2.05

1.38
4.22
1.40
1.28
1.45

1.06 
1.12

. OO

10.75 
9.95
4.14 
4.12

.97

.52

.42

.18

.27

Dis 
charge.

Sec.-ft.

35
145
63
82
23

172
102

71
637

89
69
95
48.1
47.0 
50.7

1.080

4' 300
yy& 
869

161
64
4.8

12.2
37.9

NOTE. 1905: Aug. 23, discharge estimated. 
1907: Apr. 15, accuracy of results doubtful.
1908: Apr. 6, measurement made through the ice; gage height top of ice, 1.6 feet, and to under surface of 

ice. 1.2 feet. July 7. discharge estimated. 
Apr. 3,1912, and Mar. 20,1913, ice present.

Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-1917.

Day.

1905. 
1.. ..................................
2.. ................................ ..
3....................................

5............. .......................

6....................................
7....................................
8....................................
9....................................
10............................ .......

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19
20....................................

21....................................
22. .................................
23....................................
24....................................
25....................................

26........................ . ......
27....................................
28....................................
29....................................
30....................................
31....................................

Apr.

53
53
51
48

51
55
63
63
59

May.

63
65
65
59
59

59
54
53
55
59

53
51
48
43
43

43
43
43
AQ

43

38
41

38
38

38
38
38
38
41
45

June.

48
38
33
33
33

33
33
33
28
23

23
23
23
28
35

33
33
31
28
35

48
48
38
38
38

38

55
63
65

July.

59
67
71
67
59

51
59
48
43
31

23
25
28
28
23
15'

12
10
10

9

7
6
6
6

392
84

71
33
92
38

Aug.

25
71
38
33
92

59
31
25
15
13

12
10

9
6
6

6
6
6
6
3

2
1
1
2

3

1
1
1
1

Sept.

1
1

Oct.

8
8
8

8
8
8
8

13
13

Nov.

13
13
la

13

1Q

13
1 3

18
26

28
26
18
18

23
23
28
28

. 28

28
28
26
23
O<J

23
00
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-1917 Contd.

Day.

1906. 
1. ..................
2...................
3...................
4...................
5...................

6...................
7. ..................
8...................
9...................

IQ. ..................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1907. 
1. ..................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22. ..................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Mar.

15
26
43
53

214
101
240
174
137

124
124
124
124
124
124

Apr.

72
61
55
50
55

79
121
92
85
99

106
109

95
79
66

61 }
61
61
50
50

45
43
40
36
32

32
28
28
28
28

124
124
124
130
133

673
1,030

812
1,530
2,350

2,060
1,500
1,440
1,830
2,280

1,870
1,090
1,310
1,080

973

1,770
2,360
2,050
1,520
1,340

1,070
878
501
337
280

May.

24
24
24
21
24

24
21
21
18
18

16
14
12
12
12

12
12
10
16
15

48
38
34
64

118

118
96

144
310

1,750
1,720

366
694
780
517
355

373
366
329

382

337
424
472
337
287

260
546
234
226
230

210
210
210
210
359

355
230
190
166
147
130

June.

890
491
367
261
1 7Q

139
2,050
4,600
1,040
i 390

1,230
1,400
2,130

715
453

828
275
227
196
212

155
137
206
206
919

296
265
244
307
228

130
119
116
108
104

98
94
90
90
87

84
84

108
240
142

295
226
194

116

84
87

130
240
124

108
101
101

98
98

July.

175
155

130
115

97
QC

90
85
7Q

73
69
62

55

50
41
39
38
36

  32
30
29
26
26

25
24
24
23
23
22

93
90
82
72
62

58
50
39
59
47

39
333
297
266

93
87
69
48
48

46
40
37
35
33

30
30
28
25
23
20

Aug.

21
21
21
21
21

21
21
21
21
20

16
14
14
13
12

12
12
12
12
12

12
12
15
18
18

21
21
22
27
27
27

16
15
13
12
10

10
9
8
7
7

6
6
5
5
5

5
5
6
5
5

4
3
3
2
2

2
2
2
1
5
7

Sept.

27
27
26
25
23

22
21
15
15
15

15
15
15
20
35

21
21
20
19
17

15
15
15
18
18

21
21
21
21
21

 6
4

3
2

2
2
2
2
1

1
2
4
4
5

5
6
6
7
7

15
18
19
18
17

16
13
13
13
13

Oct.

24
 24
24
24
24

24
23
22
18
14

10
26
27
27
27

27
27
31
31
35

35
35
35
35
35

35
35
35
35
35
35

15
15
14
13
12

12
10
10
10
10

11
11
12
12
12

12
12
15
15
15

15
15
16
16
16

16
16
17
17
17
17

Nov.

35
35
35
35
QC

35
35
39
39
43

43
4S

43
4S

40

40
40
40
40
40

40
40
40
40
40

40
40
40
40
40

17
17
17
17
17

17
17
17
17
17

18
18
20
20
22

24
24
24
24
26

25
24
24
23
22

20
18
18
18
20

Dec.

'**

OO

93
oo

24
<)A

9*
oc
oc
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S22 WATER SUPPLY OF ST. MAEY AND MILK BIVKRS, 1898-19M.

Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-191? Con.

Day.

1910. 
1...........................
2

4...........................

C...... ....................
7...........................
8...........................
9...........................

10...........................

11.......-..-..-..-.--.......
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20.. .........................

21...........................
22. ..........................
23.......... .................
24. ..........................
25. ..........................

26...........................
27...........................
28...........................
29...........................
30.......... .................
31...........................

1911. 
1...........................
2...........................
3...........................

5...........................

6...........................
7...........................
&.... .......................
9...........................
10...........................

11..........................
12...........................
13...........................
14...........................
15...........................

10...........................
17...........................
18...........................
19...........................
20...........................

21...........................

23...........................
24...........................
25...........................

26...........................
97  

28. .....---..-.............-
29...........................
30...........................
31...........................

Mar.

209
275
221
203

203
570
954
991
713

843

491
291

QCO

325
280
256
94*1

151

110
94

14

25
41
37
80
84

101

Apr.

87
7O

84
79
74

69
63
71
79
65

82
73
72
69
61

CO

51
49
46
44

49

41

42

OQ

OK

34
34
40

95
79
60
CO

46

51
43
97
3fi
^ ?

07

40
43
50
47

117
*Qff

100
77
74

206
135
1 ^fi

117

135
90
87
84
74

May.

31
26
23

18

17
16
15
14
12

13
13
13
12
is

17
17
16
14
14

12
19

16
15
14

12
12
10
8.2
7 a
7 S

64
60
53

56

56
56

74
73

ftO

60
47
42
46

55
60
42
39
34

30
28
32
34
36

41

39
38
37
36

June.

7.0-
6.7
6.4
6.1
5.6

5.1
4.6
4.2
3.&
3.4

3.0
* 2-7
- 2.4

2.0
1.7

1.4
1.1
.8
.6

35
S7

36
35
31

27
25
24
1 ft

15

13
13
19

10
10

9
O K

7-2
4.0
3.8

3.6
3.2
3.0
2.8
2.6

2.4
2.0
1.9
1.8

t 2-0

July.

2.0
1.9
1.8
1.8
1.6

1.5
1.5
6

12
14

5.6
3.6
2.8
2.0

1.9
1.6
1.5
1.4
1.1

.8
0
0
0
0

0
0
0
0
0
0

Aug. Sept.

0

0
48

1,040

3,060
3,220
1,500

895
560

392
285
200
156
120

94
82
74
70
60

54
56
59

156
235

211
  188

146
97
56

Oct.

52
56
53
50
47

44
43
47
48
48

47
44
43
42
41

40
38
37
35
35

37
38
38
37
35

34
34
32
32
31
29

Nov.

29
31
32
34
35

3ft
37
37
37
37

37
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Daily, discharge, in secand-feet, of Battle Creek new Chinook, Mont., 190S-1917 Coa.

Day.

1912. 
1..... ..............
2...................
3
4. ................ .
5...................

6...................
7...................
8...................
9...................
10...................

II....................
12.................
13...................
14.... .............. .
15...................

IS...................
17...................
18...................
19....................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1913. 
1. ..................
2...................
3..... ...... ........
4...................
5...................

6...................
7...... .............
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
2*...... .............
29...................
30...................
31...................

Mar.

10
]<X
10
10
10

50
10Q
500

1.080
570

282
87
50
30
20

10
10
6
a
6

8
&
s
6
6

&
ft

50
100
50ft

1,009

Apr.

120
30ft
716

2,600
3,710

3,180
3,510
4,000
3,590

2r 650
T ORrt

1,620

1,700

1,110
757
560
471
385

357
310
260
260
250

235
210
200
200
190

2.110
1.420

700
198

107
83
70
65
83

123
538
332
282
332

538
840
478
282
216

173
158
158
1 ^9

139

125
107
99
Q7

95

May.

170
17R

155

175

155
155

150
150

160
135;
145
135
120

120
100
110
95
85

100
80
80
8Q
80

80
110
110
110
95
85

O9

87
85
83
en

76
72
70
73
65

63"
56
56
65
70

73
81
85
86
75

79

70
67
65
59

56
54
52
AQ

41

June.

100
116
116
84
77

79

71
69
61
r.7

47
40
40
41
55

410
295
107
60
58

ro

48
42
39
OC

31
or

22
91

19

36
36
32
27

OQ

17
16
16
13

13
10
10
8.0
8.0

6.1
5.9
5 1

4.7
9 2

A Q

4 9
4 9

OO-
00

ro

42
00

V7
00

July.

21
18
16

t 9Aft

145

65
42
Ofl

23
20

18
12
12
 jo

13
14
14
14
12

10
9

7
6.Q

^ v
5 0.
4.5
5.&
5-2
i \

98
91
68
59

CQfi

296

70
62
50

3&
QQ
ql

24
99

1ft

14
11

7 7
5.6

5.1
5.6
5.4.
4.7

  11

1 ^

15
11
6.9
6.1
5.6

Aug.

4.5
5 O

4.5
4.3
4.1

4.1
3.9
3 C

3.1
2 C

2.4
0 ft

5 ft

6.0

7.0
8 -
Q

19

30
24
22
19
14

12
11
10
10
10
s n

6.1
5.9
5.1
4.7
4.2

3 7

3 r

3.4
3 7

3 7

3.4
3 ft

2 0

2 0

2.2

9 n
a n
£ Q

1 9
1.5

.7

.6

.4

.4

2 ft
2 Q
0 A

3 0
1 Q

1.0

Sept.

7.6
7.6
7.3
7.0
6.6.

6.6
7.6
7.6
7.6
7.6

7.6
7.6
7.6
7.6
8 f\

8 ft

11.2
10.0
9 6
9 6

9 2,
9 6

12
14

17
17
17
17

.7

.6

.6

.6

1 9

1.0
1 ^
1.0
1.0

Oct.

18
IS
18
18
19

19
19
1Q

19
19

19
19
19
19
19

20
22
24

oc

26
27
27
97

27

28
9ft
97
99

20
18

1.0
1 °.

4 9
5.1

5.6
6.1
4.7
4.2

a 7

3 7
3 7

3.7
4 2

5 1
5.6
5 Q

5 1

4 9
A Q

4.9
4.7
4.7
5.4

Nov.

17
17
17
17
17

17
17
19
19
19

19
24
24
21
19

oo
94.
<v>

19
24

25
27
29
29
31

5.&

5.6
5,9

11
11
1<>

t^.

15
16
16

14
14

14
16
1 ^

15 "

17
OO

24
i)K

nc

Dec.

~~~ -   -* *

.....,,.
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Daily discharge, in second-feet, of Battle Creel near Chinook, Mont., 1905-1917 Con.

Day.

1914. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8.. .........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................

23...........................
94*
OC

26...........................
27...........................
28...........................
29
30...........................
^1

1915. 
1...........................
2...........................
3...........................
4...........................
5.. .........................

6...........................
7...........................
8............................
9...........................

11...........................
12............. .............
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
99

23...........................
24...........................
25...........................

26...........................

oc
29...........................
qn

31...........................

Mar.

478
418
216
132
118

140
92
86
98
98

98
98
98
92
86
68

Apr.

54
270

163
163

105
92
86
85
81

75
112

125
140

258
650
478
332
226

172
132
118

qg

86
84
81
73
69

641
341
266

190
136
116
109
95

86
83
78
74
70

63
60
58
54
46

41
OQ

39
36

May.

67
61
55
68

65
4Q

38
36
38

40
33
31
31
on

JQ

38
36
36
34

97
99

22
20
IS

11
8.7
7.2
6.3
4.2
^ i

35
32
31
28
25

23
23
23
23
23

16
14
14

116

284
401
164
132
102

105
95
85
82
77

87
75

43
00

29

June.

3 n

2 0

2.4
4.5
A K

4.5
3 Q

2.4
2.0
1.6

1.6
3.9
4.5
6.0

26

11
5.1
q q
9 Q

2.0

1.8
1 9

.6
1.1
1.6

2.0
1.5
1.0
.4
.4

25
47
42
40
40

95
129
190
235
jqg

143  
122
109
97
83

SO
76
67
65
65

65
65
64
61
52

52
50

42

July.

0.3

.2

.2

.2

.1

.1

.1

.1

.1

.1

.1

42
42
41
40
36

33
47
65
58
62

53
52
48
46
44

41
46
207
216
136

109
97
92
80
65

58
55
53
52
54
50

Aug.

41
39
42
41
40

40
39
38
32
23

22
20
17
15
13

14
16
18
12
11

181
198
129
97
50

40
31
25
22
15
13

Sept.

16
19
19
22
17

16
16
16
16
18

22
28
32
34
31

30
28
28
28
28

28

24
23
23

23
23
23
23
23

Oct.

30

46
30
72

996
478

172
98
72
62
54

43
37
qi

97

24

24
27
24

19

18
18
15
14
14
13

23
23
24
25
25

25
25
25
25
25

28
30
32
32
32

32
32
32
34
34

34
37
37
31
27

23
23
23
25
25
25

Nov.

7 $T

7.5
9.0

- 8.7

8.7
9 c\
13
13
12

11
11
12
11

16
16
16
16
18

18
18
18
15
iq

12
12
12
19

12

25
25
25
25
25

28
28
28
28
28

28
28
28
28
28

28
28
28
28
28
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-1917 Con.

Day.

1916. 
1.. .........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31....... ....................

Mar.

2,100
1,350
1,350

1,670
1,190
790
341
460

2,190
3,220
2,780
1, 830
1,510

1,630
3,220
3,720
2,780
2,730
1,830

Apr.

1,350

640
485
O1Q

245
216
198
181
165

150
173
165
165
157

156
155
146
137
130

128
120
113
103
97

85
79
73
73
73

May.

73
7O

73
73
68

68
68
68
68
68

68
68
68
68
68

68
68
62
62
57

57
57
57
62
123

376
670
640
502
376
845

June.

554
740
920
515
364

297
255
226
319
575

255
190
181
216
460

435
297
235
181
173

158
150
143
136
129

129
150
136
136
165

July.

235
158
207
870
occ

675
545
216
158
122

109
85
63
91
85

74
68
68
216
226

150
122
103
97
80

74
74
74
80
85
122

Aug.

109
74
59
50
47

47
43
41
80
97

85
80
80
80
85

74
63
58
51
48

46
44
41
40
44

47
46
44
41
40
42

Sept.

46
45
45
48
51

48
46
44
47
47

45
47
47
44
41

38
37
36
34
34

33
32
32
32
32

32
32
32
33
34

Oct.,

41
47
48
59
IS

65
63
63
63
63

63
61
61
63
63

63
63
63
63
63

63
63
62
61
59

58
58
58
58
56
56

Nov.

56
55
54
54
54

53
52
52
52
52

52
52

.52
52
56

65
70
72
72
72

72
72
72
72
70

70
70
70
70
70
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-1917 Con.

.Day.

1917. 
1.. ..........................

5............................

6............................
7............................

0
10............................

11............................
19
T%
14............ ................
15............................

16............................
17............................
18..... .......................
19
20............................

09
91

24............................
OK '

25............................
27............................
28............................
oa
on
qi

Mar. Apr.

411
515
640

i ion

1 onn

640
1 nm
4 050
5' 500

2,710
2,020

3,300

2,260
1,380

765
765

820
820
925
970
880

716
548
524
476
430

May.

OfiQ

0/11

OQ2

977
9QQ

363
385

548
AQ9

QtA

1 i°.n
1,340
1,130

non

710
500
476
J.CQ

385

0,11

qift

277
247

O1 7

208

199
199

June.

182
174
174

166

1 ^9

147
144

150
148
145
121
120

126
112
95
88
80

77
67
60
58
55

52
50
48
47
46

July.

46
46

40
36

00

31
on

29
28

27
26
25
23
22

22
20

14
13

12
11
8.8
7.4
6.8

5.6
4.6

3.8
3.6
3.4

Aug.

4.0
3.2
3.O
2.6
2.0

1.4
.8
.4
.2

Sept.

8.0

12
14
16
16
18

17
21

21
20

16

12
26
30

Ql

31
o.n
OQ

OQ

Oct.

28
27
26
23
21

21
21
20
20
20

19
19
18
18
18

18
18
18
17
16

20
22
23
25
25

25
25
25
OC

25.
24

Nov.

24
24
23

23

24
25
27
34
34

34
35 ?<;
35
35

NOTE. 1905: Channel dry Sept. 3 to Oct. 22.
1906: Stage-discharge relation affected by ice Jan. 1 to Mar. 27 and Nov. 15 to Dec. 31; discharge estimated 

Nov. 15-30.
1907: lee reported Jan. 1 to Apr. 6, but open-channel rating curve was used to determine dischasge begin 

ning Mar. 21 and results do not appear high; there was a large flow in Milk River at Havre beginning Mar. 21. 
Creek frozen Dec. 9-31 and there was a small amount of ice in November; discharge Nov. 10-15 estimated.

1908: Stage-disehargerelation affected by ice Jan. 1 to Apr. 10, and Nov. 20 to Dee. 31; discharge Apr. 1-10 
estimated. Practically no flow July 9 to Nov. 19.

1909: Stage-discharge relation affected by ice Jan. 1 to Mar. 22 and Nov. 13 to Dec. 31.
1910: Stage-discharge relation affected by ice Jan. 1 to Feb. 28. Mean discharge estimated Mar. 1-6 at 183 

second-feet. Channel dry June 21 to Dec. 31.
1911: Channel probably dry until Feb. 28. Mean discharge estimated as follows: Mar. 1-22, 8 second-feet; 

Nov. 12-30, 25 second-feet. Channel dry July 22 to Sept. 3.
1912: Stage-discharge relation affected by ice Mar. 24 to Apr. 3; discharge Apr. 1-2 estimated; discharge 

Apr. 3 determined by current-meter measurement.
1913: Discharge estimated Mar. 1-8, 13-19, 21-31, and Aug. 23-25. Channel practically dry Sept. 7-23.
1914: July 14 to Oct. 4, channel practically dry. Stage-discharge relation affected by ice Dec. 1-11, and 

record for November is questionable because of possible ice effect.
1916: Stage-discharge relation affected by ice Nov. 23-30; discharge estimated.
1917: May 14-16, discharge interpolated. Aug. 6-10, discharge estimated. Aug. 10 to Sept. 9, pool stage; 

observer notes "No water under gage; very little water flowing." Nov. 16-30. stage-discharge relation 
affected by ice; discharge estimated at 20 second-feet.
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Monthly discharge of Battle Creek near Chinook, Mont., 1905-1917.

Month.

1905. 
April 22-30... ............................................

July.. ....................................................

1906.

May.....................................................

July......................................................

1907.

April.. ...................................................

July......................................................

The period. ........................................
1908.

May.....................................................

1909. 
March 23-31 ..............................................

May......................................................

July......................................................

The period
1910.

%&y......... .............................. ...............

July......................................................

1911.

May......................................'...............

July.....................................................

The period. ........................................

Discharge in second-feet.

Maximum.

63 
65 
65 

392 
92 

1 
13 
28

53 
121 

1,750 
4,600 

175 
27 
35 
35 
43

240 
2,360 

780 
295 
333 

16 
19 
17 
26 
25

190 
106 
19

68 
119 

1,320 
3,570 
1,770 

38 
2.1 

12 
20

991
87 
31 

7

101 
206 

74 
37 
14 
0 

3,220 
5S 
37

Minimum.

48 
38 
23 

3 
1 
0 
0 

13

15 
28 
10 

137 
22 
12 
15 
10 
35

101 
124 
130 
84 
20 

1 
1 

10 
17 
22

30 
9 
1

24 
32 
51 
24 
30 
1.2 
1.2 
2.1 

12

34
7.8 
0

27 
28 

1.8 
0 
0 
0 

29

Mean.

55 
48 
37 
48 
16 
0 
2.6 

21

34.2 
61.6 

155 
709 
63.5 
18.0 
20.0 
28.2 
39.3

146 
1,150 

332 
128 
74.8 
6.2 
7.7 

13.7 
20.1 
23.9

-

64.1 
29.9 
12.0

42.7 
59.9 

209 
407 
290 
14.2 
1.23 
7.73 

13.3

332 
58.2 
14.9 
2,3 
0 
0 
0 
0 
0 
0

19.1
81.9 
48.5 
13.3 
2.46 
.0 

437 
40.9 
28. &

..........

Run-off 
(total in 

acre-feet).

984 
2,933 
2.208 
2,927 

972 
0 

160 
1,1-19

11,300

271 
3,670 
9,530 

42, 200 
3,900 
1,110 
1,190 
1,730 
2,340

65,900

3,190 
68,400 
20,400 
7,620 
4,600 

381 
458 
842 

1,200 
379

107,000

3,810 
1,840 

714

6,360

762 
3,560 

12,900 
24,200 
17,800 

873 
73.2 

475 
317

61,000

20,400 
3,460 

916 
137 

0 
0 
0 
0 
0 
0

24,900

1,170
4,870 
2,980 

791 
151 

0 
26,000 
2,510 
1,700

40,200
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Monthly discharge of Battle Creek near Chinook, Mont., 1905-1917 Continued;

Month.

1912. 
April............................................:........
May......................................................

July......................................................

1913.

May.....................................................

July......................................................

1914. 
March 15-31 ..............................................

May.....................................................

July......................................................

1915. 
April 8-30 ............................. .x ................

July......................................................

1916.

May......................................................

July.....................................................

The period. ........................................

1917.

July......................................................

Discharge in second-feet.

Maximum.

4,000 
175 
410 

1.260 
30 
17 
28 
31

1,080 
2,110 

92 
99 

596 
6.1 
1.3 
6.1 

25

478 
650 
112 
26 

.3 
996 

18

641 
401 
235 
216 
198 
34 
37 
28

3.720 
1,350 

845 
920 
870 
109 

51 
65 
72

5,500 
1,340 

182 
46 
4.0 

31 
28 
35

Minimum.

120 
80 
19 
4.5 
2.4 
6.6 

18 
17

6
65 
41 
4.7 
4.7 
.4 
.0 
.6 

5.6

68 
54 
3.3 
.4 
.0 
.0 

7.5

36 
14 
25 
33 
11 
16 
23 
25

341 
73 
57 

129 
63 
40 
32 
41 
52

411 
193 

46 
3.4 
0 
0 

16 
20

Mean.

1, 340 
123 
77.0 
59.5 
9.13 
9.92 

21.7 
21.5

147 
341 
68.4 
26.2 
57.7 
2.67 
.35 

3.81 
14.1

154 
162 
35.4 
3.71 
.064 

80.0 
12.7

120 
73.9 
82.8 
68.4 
43.0 
23.5 
28.2 
27.2

1,930 
250 
165 
294 
180 
58.9 
39.8 
59.6 
61.9

1,420 
472 
112 
20.7 

.57 
14.3 
21.6 
25.2

Run-off 
(total in 
acre-feet).

79,700 
7,560 
4,580 
3,660 

561 
590 

1,330 
1,070

99,100

9,040 
20,300 
4,210 
1,560 
3,550 

164 
21 

234 
839

39,900

5,190 
9,640 
2,180 

221 
3.9 

4,920 
756

22,900

5,470 
4,540 
4,930 
4,210 
2,640 
1,490 
1,730 
1,080

26,000

72,700 
14,900 
10,100 
17,500 
11,100 
3,620 
2,370 
3,670 
3,680

140,000

84,500 
29,000 
6,660 
1,270 

35 
851 

1,330 
1,500

125,000

NOTE. Estimated monthly means as originally published for March, November, and December, 1908; 
January and February, 1910; and December, 1911, have been omitted from compilation; base data con 
sidered inadequate. The flow for January and February, 1911, was estimated at zero, which is probably 
correct.
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Mean monthly discharge, in second-feet, of Battle Creek near Chinook, Mont., 1905-1917.

Year.

1905...........
1906...........
1907...........
1908............
1909...........
1910...........
1911...........
1912...........
1913...........
1914...........
1915...........
1916...........
1Q17

Mar.

c34.2
t?146

/42.7
332

19 1

147
ft 154

Zl,930

Apr.

a 55
61.6

1.150
64.1
59.9
58.2
S1 Q

1,340
341

4120
250

1,420

426
141

1,420
58.2

May.

48
155
332
29.9

209
14.9
48.5

123
68.4
35.4
7"? Q

165
479

137
73.9

472
M o

June.

37
709
128
12.0

407
2.3

11  ?
77.0
26.2

3 71

82.8
294

146
77.0

709
2.3

July.

48
63.5
74.8

0
290

0
2 46

59.5
57.7

064
68.4

180
on 7

66.6
57.7

290
0

Aug.

16
18.0
6.2
0

14.2
0
0
9.13
2.67
0

43.0
58.9
0.57

13.0
6.2

58.9
0

Sept.

0
20.0
7.7
0
1.23
0

437
9.92
.35

0
23.5
39.8
14.3

42.6
7.7

437
0

Oct.

2.6
28.2
13.7
0
7.73
0

40.9
21.7
3.81

80.0
28.2
59.6
21.6

23.7
21.6
80.0
0

Noi

ft 21
39.
20.

(713,
0

28
21.
14,
12
?,7
61.
M

24
20.
61

0

3
1

3

6
5
1
7
2
9

1
8
9

Dec.

«23.9

0

Total 
in acre- 
feet.

11,300
65,900

107.000
6,360

61,000
24,900.
40,200
99,100

22' 900
26,000

140,000
153,000

61,400
40,200

153,000
6,360

a Apr. 22-30. 
6 Nov. 1-27.

c Mar. 28-31. 
d Mar. 21-31.

e Dec. 1-8. 
/ Mar. 23-31.

g Nov. 1-12. 
h Mar. 15-31.

*'Apr. 8-30. 
l Mar. 13-31.

NOTE. Means for less than a full month but exceeding 15 days were considered means for the month in 
finding the average and median flow. The median flow given was obtained by arranging the monthly 
means in their order of magnitude and taking the middle mean, or, if their number was even, the average 
of the two middle means. By using daily discharge a considerably lower median discharge would be 
obtained. The total yearly flow in acre-feet has been averaged because in general the period of record 
covers the open-water season and the flow during months for which records are missing was usually small.

SIXMILE CREEK AT SODERSTROM'S RANCH, SASK.

LOCATION. In sec. 29, T. 7, R. 28 W. third meridian, 200 yards west of the surveyed
trail from Maple Creek to Battle Creek, and about 30 miles south of Maple Creek. 

DRAINAGE AREA. 27 square miles. 
RECORDS AVAILABLE. July 22, 1909, to June 10, 1911. 
GAGE. Vertical staff; read by J. M. Soderstrom.
DISCHARGE MEASUREMENTS. Made by wading or, at very low stages, with weir. 
CHANNEL AND CONTROL. Bed of stream sand and coarse gravel with clay at banks.

Banks high; not subject to overflow. One channel at all stages. Control not
likely to shift. 

EXTREMES OF 'DISCHARGE. 1909-1911: Maximum stage recorded, 2.5 feet July 28,
1909 (discharge, 34 second-feet); minimum stage recorded, 0.40 foot July 16 to
August 5 and September 2 to 6, 1910 (no flow). 

ICE. Station not maintained during winter season. 
ACCURACY. Stage-discharge relation fairly permanent. Gage read once daily to

hundredths during open-water periods. Records fair.

Discharge measurements ofSixmile Creek at Soderstrom's ranch, Sask., 1909-1911.

Date.

1909. 
July 2

22

30
Nov. 5

1910.

May 17

July 15
Aug. 3

Made by  

H. R. Carscallen .......
.....do..................
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

1.47
.87
.83

1.12

1.25
1.69

70

.49

.40

Dis 
charge.

Sec.-ft. 
17.2
3.8

00

33
1.17

2.76
6.39
o.59
o.03
0

Date.

1910 
Aug. 18

8
9Q

1911. 
May 1

27

30

Made by  

.....do..................

.....do..................

H. M. French..........
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
0.56
.86

1.00
.66

2.43
2.25
.98

1.95
2.76

Dis 
charge.

Sec.-ft. 
00.07

.88
1.62
o.25

17.75
11.21
1.74
6.77

18.45

a Discharge measured by using 15-inch weir.
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Daily discharge, in second-feet, of Sixmile Creel at Soderstrom's ranch, Sask., 1909-1911.

Day.

i9o».
1............
2............
3............
4............
5............

6............
7............
8............
9. ..........

10............

11............
12............
13............ 
14............
15............

July.

.......

Aug.

11.00 
8.70 
5.4 
6.9
8.7

8.7 
6.90 
8.7 
6.9
5.4

5.4
4.2 
4.2
3.1

Sept.

0.7 
.7
.7 
.7 
.7

.7 

.7 

.4 

.4

.7

.7

.7 
1.07
1.07

Oct.

0.1
.05 
.02 
.02 
.05

.05 

.1

.4 

.7

.7

.7

.7

.7 
1.07
1.07

Nov.

1.6 
1.6 
1.07 
1.07 
1.07

1.07 
1.07 
1.07

.......

Day.

1910. 
1............................................
2............................................
3........................... ................
4.... ........................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13......................................... .
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22
23............................................
24............................................
25............................................

26.... ................................... ;....
27............................................
28............................................
29............................................
30............................................
31.............................................

Apr.

10.7 
11.8 
11.8 
13.0 
11.8

11.8 
10.7 
10.7 
10.7 
9.6

9.6 
8.5 
8.5 
7.5 
6.5

5.5 
5.5 
4.6 
3.8 
4.6

3.8 
3.8 
3,1 
3.1 
3.1

2.4 
2.4 
1.9 
1.4 
1.4

Day.

16............
17............
18............
19............
20............

21............
22............
23............ 
24............
25............

26............
27............
28............ 
29............
30............
31............

May.

1.9 
2.4 
2.4 
1.9 
1.9

1.9 
1.9 
1.9 
1.9 
1.9

3.8 
3.1 
3.1 
3.1 
3.1

8.0
7.5 
4.6 
5.5 
5.5

4.6 
3.8 
3.1 
2.4 
1.9

1.4 
.95 

1.9 
1.9 
1.4 
1 9

July.

4 2 
3.1 
3.1
3.1

6.9
10.5
34.5 
16.7
13.80
11.00

June.

1.9 
1.4 
3.1 
1.9 
1.9

1.4 
1.4 
.95 
.95 
.95

.60 
  1.40 

.95 

.95 

.60

.60 

.60 
1.40 
.60 
.95

.60 

.35 

.60 

.60 

.35

.35 

.15 

.05 

.15 

.05

Aug.

2.3
2.3
2.3
1.6
1.6

1.07
1.07 
1.07 
1.07
1.07

'1.07
.7
.7 
.7
.7
.7

July.

0.35 
.95 
.60 
.95 
.60

.15 

.15 

.15 

.95 

.35

1.40 
.35 
.35 
.15 
.05

.00 

.00 

.00 

.00 

.00

.00 

.00 .00 X 

.00 

.00

.00 

.00 

.00 

.00 

.00 
,00

Sept.

0.7
.7
.7
.7
.7

.7

.7 

.7 

.7

.7

.7

.4

.4 

.4

.2

Aug.

0.00 
.00 
.00 
.00 
.00

.60 

.35 

.15 

.15 

.15

.05 

.05 

.05 

.35 

.60

.35 

.15 
,15 
.05
.05

.05 

.00 

.00 

.60 

.60

.35

.35 

.15 

.15 

.05 

.05

Oct.

1.07
1.07
1.6
1.6
1.6

1.6
1.07 
1.07 
1.6
1.6

1.6
1.6
1.07 
1.6
1.6
2.30

Sept.

0.05 
.00 
.00 
.00 
,00

.00 

.95 

.95 

.60 

.35

.95 

.60 

.60 

.60 

.60

.60 

.60 

.60 

.60 

.35

.35 

.35 

.35 

.95 

.95

.60 

.60 

.60 

.35 

.35

Nov.

.......

Oct.

0.35 
.35 
.35 
.15
.95

.60 

.60 

.35 

.35 

.35

.35 

.35 

.35 

.35 

.35

.35
. .35 

.35 
1.40 
1.40

.95 

.95 

.60 

.60 

.35

.35

.95 
1.40 
.95 
.95 
.95

Day.

1911.
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

Apr.

13.1
13.1
13.1
13.1
13.1

13.1
13.1
14.6
16.3
12.2

May.

13.2
11.5
10.9
9.3
7.9

6.0
5.8
5.7
5.3
5.2

June.

6.7
6.4
6.0
5.8
5.7

5.5
5.3

. 8.1
7.1
6.9

Day.

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

Apr.

12.2
12.2
12.1
12.4
12.6

14.8
14.0
16.3
14.6
14.0

May.

6.0
5.8
5.7
5.5
7.1

8.1
7.1
6.2
5.8
6.2

June.

......

......

......

......

......

Day.

21............
22............
23............
24............
25............

26............
27. ...........
28............
29............
30............
31... .........

Apr.

J2.5
12.5
12.5
11.8
9.3

8.5
8.1
8.1
14.0
28.1

May.

6.2
6.0
5.8
6.2
11.4

10.5
10.3
9.8
8.6
8.1
7.1

June.

......

......

......

......

......

......
"*""!
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Monthly discharge of Sixmile Creek at Soderstrom's ranch, Sask., 1909 1Q11.

1909. 
July 22-31. ............... .........

The period. .................

1910. 
April..............................
May...............................

1911. 
April..............................

June (1-10). ........... .............

Discharge in seeond-feet.

Maximum.

34.5 
11.0 
1.1 
2.3 
1.6

13.0ft 
8.06 
3.10 
1.40 
.60 
.95 

1.40

29,1 
13.2 
8.1

Minimum.

3.13 
.70 
.20 
.02 

1.07

1.40 
  .96 

.05 

.00 

.00 

.00 

.15

8.1 
5.2: 
5.3

Mean.

10.7 
3.85 
.65 
.97 

1.20-

6.79 
2.99 
.92 
.24 
.18 
.48 
.61

13,2 
7.6 
6.4

Per 
square 
mile.

0.511 
.153 
.081 
.046 
.057

.323 

.142 

.044 

.011 

.009 

.023 

.029

.489 

.281 

.237

Run-off.

Depth in 
inches on 
drainage 

area.

0.190 
.211 
.035 
.053 
.017

.380 

.164 

.049 

.013 

.01& 

.026 

.033

.546 

.324 

.088

.958

Total in 
acre-feet,

213 
237 
39 
60 
19

563

404 
184 

55 
15 
11 
29t 
38

736

786 
467 
127

1,389

SIXMILE CREEK AT SPAKGLER'S RANCH, SASK.

LOCATION. In SW.  £ sec. 6, T. 7, R. 28 W. third meridian, near Spangler's house, 
4'miles above junction with Battle Creek, and about 33 miles southwest of Maple 
Creek.

DRAINAGE AREA. 42 square miles.
RECORDS AVAILABLE. Open-water flow July 4, 1911, to November 11, 1916, when 

station was discontinued. Previous to 1912 records were taken at another station 
about 850 feet downstream.

GAGE. Vertical staff; read by D. B. Spangler.
DISCHARGE MEASUREMENTS. Made by wading or, at low stages, with weir.
CHANNEL AND CONTROL. Bed of stream sandy. Banks high; not subject to overflow. 

One channel at all stages. Control. A permanent 6-foot weir installed 175 feet 
below gage September 8, 1915.

EXTREMES OF KESCHARGE. 1911-191&: Maximum stage recorded, 6.51 feet February 
16,1916 (discharge, 167 second-feet); no flow September 19 to 21, 1914.

ICE. Station not maintained during winter season.
DIVERSION. Water is diverted by J. M. Spangler for irrigation one-half mile upstream.
ACCURACY. Stage-discharge relation affected by ice during periods of spring break-up. 

Gage read to hundredths at least once daily. Daily discharge obtained by apply 
ing mean daily gage heights to rating table. Records good.
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Discharge measurements of Sixmile Creek at Spangler's ranch, Sask., 1911-1916.

Date.

1911. 
July 3

4
31

Aug. 22
Sept. 8

14
Oct. 30

1912. 
Apr. 13
May 3

17
19
20

July 12
Aug. 8
Sept. 7
Oct. 3
Nov. 14

27

1913
Anr 9*\

10
26

Julv 26
A nc/ 1*1
Sept. 10
Oct. 3

26

1914.

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
G. R. Elliott...........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H. D. St. A. Smith.....
.....do.................

.....do.................
H. D. St. A. Smith.....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

H W Rowley

Gage 
height.

Feet. 
1 26
1 29

71
.75

5 fiQ

3.00
1 fi

4.10
2.45
2 no
f) ftK

2 91
1.60
1.70
1 Q9

1.85
1 93
1.75

2.48
1 84
1 QQ

1 60
1 OC

1.83
1 56
1.49
1 M

1.67

1 *\fi

Dis 
charge.

Sec.-ft.
3 CQ

2 no

a.22
69.77
18.46
4 50

OO Kf\

11.66
4.92
6 49

6 09
on

.58
1 27
1 ft7

3.39
.81

11.90
1.58
2 60

1.41
«.08

1 ^4

.18

Date.

1914.

July 16
20

Aug. 1
11

Sept. 3

1915. 
Mar. 26

17

o<;

28
Sept. 18
Oct. 16
Nov. 5

1910
Mar. 27

8
15
20

31

26
July 20
Aug. 11

30
Sept. 26

Nov. 13

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

P. A. Fetterley.........

.....do.................

.....do......:..........
H. W. Rowley. ........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
V. A. Newhall and 

H. W. Rowley.......

Gage 
height.

Feet.

1.40
1.55
.73

Dry.
.47

i <;?

3.45
2.58
2.20
2.39
3.60
2.10
2.02
1.75
2.50
2.60
2.43

3.62
2.97
2.81
2.72
2.63
2.70
5.09
3.59
3.32
2.66
2.77
2.51

2.48
<J2.40

Dis 
charge.

Sec.-ft.

0
0
0
0
0
.08

8.50
9.60
8.20

10.20
25.00
5.20
2.90
.55

3.50
5.40
2.30

621.00
610. 20
67.50
67.90
67.80
«7 05

C88.00
624.00
619.20
«5.80
07.80
o2.90

o2.50
al.27

o Weir measurement.
6 Measurement made at miscellaneous sections below gage, 
c Measurement made at miscellaneous sections above gage. 
d Gage height affected by backwater from ice on control.

Daily discharge, in second-feet, of Sixmile Creek at Spangler's ranch, Sask., 1911-1916.

Day.

1911. 
1. ...........

4............
5............

6............
7:...........
g

10............

11............ 
12............ 
13............ 
14............ 
15............

July.

3.0
2 (*
f) f\

1.8
1.7
1.6
1.2
.8

.6 

.4 

.4 

.3 

.2

Aug.

0.2 
.2

2
3

.5

.6
4.1
4.4
4.0

3.3 
2.6 
2.1
1.8 
1.6

Sept.

0.4

.2
2 6

53.0

no n

94.0
72.0

41.0

35.0 
24.0 
20.0 
19.0 
18.0

Oct.

9.3

8 9
9 0
8 0

8.5
7.4
7.1
6.5
5.9

5.5 
5.2 
4.8 
4.2 
4.0

Nov.

4.1

4.5
4.0

3.4
3.1

Day.

1911. 
16............ 
17............
18............
19
20............

21............ 
22............
23............
24............
25............

26............
27............
28............ 
29............ 
30............ 
31............

July.

0.2 
.3
.3
.3

.4 

.4

.4

.4

.4

.4 

.4 

.4 

.3 

.2

Aug.

1.5 
1.1
1.2
.5
.8

.6 

.4

.2
-3
.4

.5

.9 
1.0 
.8 
.0 
.4

Sept.

12.0 
10.9
10.3
9.6
8.3
7.4
7.7
7.9
8.2
9.1

9.8
10.3 
10.0 
9.6 
9.5

Oct.

3.7 
3.6
2.8
2.0
3.4

4.2
8.8
7.4
5.4
5.0

4.6
3.6 
2.4 
3.5 
3.7 
4.0

Nov.

.......

.......

------
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Daily discharge, in second-feet, of Sixmile Creek at Spongier's ranch, Sask., 1911-1916 
Continued.

Day.

1912. 
1............................ ........
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................

10....................................
11....................................
12....................................
-IO

14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

91

22....................................
QQ
94
OK

Oft

97
00

29
on
Q1

1913. 
1. ...................................

4. ...................................
5....................................

6....................................
7....................................
Q

g10....................................

12...................................
i q

14....................................
15.....-.-...........-......-.--.--...

16....................................
17...................--......:..--....
1C

19
20..............-.....-.-...-.-------.

21....................................
00

00

94
OK

26. ........................... ........
27....................................
00

29 .................................
30
31. ...................................

Apr.

38.10
37.05

38.10
34.35
34.35
32.70
32.25

31.61
30.25
28.75
97 >;>;

16.40
14.96
14.00
13.20
11.76

29.0
26.0
23.0
54.0

56.0
51.0
48.0
39.0
34.0

31.0
46.0
62.0
53.0
50.0

45.0
43.0
38.0
28.0
24.0

21.0
18.2
16.9
14.8

11.9
10.1
9.9
9.5
5.8

May.

11.12
10.80
11.60
11.60
13.20

15.60
18.80
15.60
13.20
10.80

o9.20
o7.60
o6.00
o4.40

4.40
4.40
3.60

o4.40
4.40

4.40
4.08
4.08
3.60
3.44

4.08
4.40
6.00
6.00
6.80
6.80

13.80
15.40
13.10
10.70
9.50

9.20
8.30
9.50

10.10
10.70

9.20
7.60
8.30

13.60
10.70

9.90
9.20
8.30
8.30
7.70

7.40
6.90
5.80

.93
3.00

2.60
2.60
2.50
2.50
3.20
2.60

June.

7.60
6.00
4.88
4.40
4.40

1.30
.56
.29
.17
.10

.05

.02

.00
4.40

10.80

9.20
6.00
4.40
7.60
6.00

6.00
6.00
6.00
6.00
5.68

5.20
4.40
3.44
3.12
2.80

2.50
2.30
2.20
1.85
1.55

.60

.36

.32

.24

.20

.17

.28

.17

.28

.20

.17

.15

.15

.12

.28

1.75
1.55
1.45
1.36
3.00

9.70
3.90
4.00
3.60
2.90

July.

2.00
1.58
1.12
.68
.68

.56

.49

.52

.49

.32

.38

.29

.36

.29

.56

.38

.38

.38
.38
.38

.34

.34.34"

.34

.32

.38

.38

.38

.38

.38

.38

2.50
2.70
3.20
3.60
5.00

3.60
2.60
1.75
1.45
.86

.65

.50
1.55
3.10
2.20

1.65
1.36
.79
.50
.36

.36
1.36
1.75
1.36
1.09

.86

.65

.55

.40

.28

.17

Aug.

0.34
.38
.38
.38
.45

.56

.56

.56

.49

.49

.49

.52

.52

.52

.56

.86

.86

.86
1.12
1.30

1.21
1.12
1.12
1.04
1.04

.95

.86

.86

.86

.95

.95

.12

.20

.02

.01

.15

.06

.10

.17

.07

.05

.03

.02

.02

.17

.07

.05

.03

.79
3.00
1.55

.93

.50

.28

.17

.07

.02

.01

.01

.00

.00
.00

Sept.

0.95
1.04
1.04
.95

1.12

1.21
1.58
1.44
1.44
1.30

1.12
1.12
1.21
.95

1.44

1.44
1.30
1.21
1.44
2.48

2.48
2.48
3.12
3.69
3.44

2.%
2.%
2.80
2.48
2.48

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.03

.02

.02

.01

.01

.02

.03

.04

Oct.

2.32
2.32
2.00
2.00
1.84

1.84
2.00
2.16
3.12
2.96

3.12
3.28
3.44
3.60.
4.40

5.20
6.00
5.20
4.40
4.40

4.56
4.72
4.56
4.40
3.24

4.40
4.08
3.60
2.64
2.96
2.48

.03

.03

.04

.07

.10

.12

.36

.55

.79

.86

1.00
1.09
1.18
1.00
.86

.86

.79

.72

.65

.65

.79

.72

.65

.60

.60

.55

.55

.45

.36

.32

.17

Nov.

2.48
2.16
2.48
2.00
1.86

1.72
2.00
1.58
2.00
2.48

2.80
2.64
3.28
3.28
3.44

Interpolated.
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Daily discharge, in second-feet, of Sixmile Creek at Spangler's ranch, Sask., 1911-1916 -
Continued.

Day.

1914.

3....-.-......-.----..--........--..
4 ...................................
5...................................

6...................................
7 ...................................

9...................................
\Q ...................................

11...................................
12...................................
13
14 ...................................

18 ........................... ........
19...................................
20 ...................................

21 ...................................
22 ...................................
23...................................
24 ...................................
25

26 ...................................
27 ...................................
28...................................
29 ...................................
30 ...................................
31...................................

1915. 
1 ...................................
2...................................
3...................................
4...................................
5...................................

6...................................
7.....-.---.....-.......-...,.......
8...................................
9...................................
10...................................

11 .......................... . ........
12...................................
13 ...................................
14 ........................... ........
15...................................

16...................................
17 ...................................
18 ...................................
19 ...................................
20...................................

21 ...................................
22 ...................................
23 ...................................
24...................................
25...................................

26...................................
27...................................
28 ...................................
29...................................
30...................................
31...................................

Mar.

3.60
3.20

1.82
1.90

5.40
7.80

25.00
12.70
3.30

10.50
1.10
.40

1.20
2.30
2.40

Apr.

on n

42.0
4.0 A

40.0

36.0
0-1 A

97 n
23 0
in K

11.1
10.5
8.6
7.1

6.8
6.1
5.5
5 9

4.9

i sn
11.10
32.00
23.00

30.00

17.70
13.30

9.70

S on

8.00
8.60
7.20
6.80
6.60

6.10
5.90
5.60
5.60
5.30

5.00
4.40
4.00
3 AA

3.30

May.

4.00
3.10
3.60
3.20
3.00

5.00
3.20

10.50
7.10

7.10
6.40
5.80
5.20
4 60

3 7ft

3 QA

3.70
3 Aft

3.60

2.10
2.10
2.00
2.50
2 OA

.10
08

.08

.10

.07

2.70
2.60
2.60
2.90
2.90

3.00
- 3.10

1.66
1.10

.70

.56

.56
1.34
8.90

20.00
17.60

10.10
8.90

7.90
7.20
6.60
6.10
5.90

6.10
6.20
5.60

6.00
5.40

June.

0.10

.20

.20

.20

.40

.36

.36

.28

.20

.18

.24
5 QA

8.40
6.60

5 sin
A *Jfi

3.60
2.40

.88

.40

.12

.05

.07

1.60

.70

.64

.58

5.60
8.30

12.90
20.00

41.00

18.00

11.10
9.90
8.80
7 60
6.80

6 on
6.60
6.20
5.90
6.50

6.00

5.40

4.10

4.30
5.20
4.40
4.20
4.10

July.

0.36
.24
.12
.10
.10

.10

.10

.01

.01

.01

.05

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

3.90
3.60
3.20
2.80
1.90

1.40
.90

5.20
4.60
4.10

3.60
2.20
3.60
7.60
8.20

8.00
9.40

14.20
15.30
10.80

8.60

5.20

5.30

5.90
5.40

4 60
4.20
3.80

Aug.

3.70
3.60
3.60
3.00
2.90

2.40
2.20
1.90
1.40
.90

.60

.30

.06

.15

.24

.30

.30

.90
2.40

1.90
1.70
1.60
1.40

al.20

al.10
.90
.60

6.40
6.60
6.90

Sept.

 

6.90
7.00
9.80
9.40
8.80

8.30
8.00
3.40
3.40
3.60

4.00
4.20
4.40
5.00
4.60

4.00
3.60
3 40
3.40
4.40

3.80
3.60
3.40
3.40
3.20

2.90
2.90
2.80
2.80
2.90

Oct.

0.00
.00
.00
.00
.01

.04

.14
2.40
4.00
3.00

2.40
1.90
1.40
1.16
.88

.70

.58

.46

.40

.36

.32

.24

.20

.20

.18

.14

.12

.10
.10
.08
.07

2.90
3.40
4.40
5.80
5.40

5.60
5.80
5.60
5.40
5.60

5.80
7.20
6.50
5.60
5.40

5.00
5.20
5.00
4.40
4.40

4.20
3.80
3.60
3.40
3.80

2.40
4.00
3.40
3.40
3.10
2.90

Interpolated.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 335

Daily discharge, in second-feet, of Sixmile Creek at Spangler's ranch, Sask., 1911-1916 
Continued.

Day.

1916. 
1...................
2...................
3...................
4...................
5...................
6...................
7...................
8...................
9...................
10...................
11...................
12...................
13...................
14...................
15...................
16...................
17...................
18...................
19...................
20...................
21...................
22...................
23...................
24...................
25...................
26...................
27...................
28...................
29...................
30...................
31...................

Feb.

167.0
159.0
149.0
139.0

116.0
92.0
72.0
60.0
48.0
40.0

, 29.0
17.9
13.7

........

Mar.

alS.OO
12.60
8.00
4.20
2.70
2.90
3.30

.82
6.30

69.00
122.00
96.00
74.00
52.00
42.00
46.00

35.00
31.00

37.00
27.00
99 on
13.00
13.00
12.00
22.00
17.50
13.90
12.80
12.40

Apr.

13.2
12.0
8.6
9.0
8.4
7.8
5.3
4.6
6.9
7.1
7.3
7 1

6.3
8.0
7.1
6.9
7.1
8.0
7.5
7.8
7.7
7.1
6 9
6.5
6.5
6.0
6.0
6.0
6.1
6.3

May.

7.5
7.8
7.1
7.5
6.9
6.5
6.3
6.3
6.1
6.3
6.3
5.0
4.8
4.8
5.4
5.6
5.8
5.8
5.4
4.8
4.8
4.6
5.8
6.7
7.3
8.2

38.0
46.0
48.0
87.0
98.0

June.

74. Q
53.0
42.0
34.0
34.0
48.0
46.0
36.0
28.0
26.0
42.0

102.0
72.0
50.0
37.0
33.0
28.0
25.0
22.0
10 Q

16.7
16.9
24.0
24.0
22.0
18.9
17 ^

14.9
14.5
17.7

July.

15.9
14.5
15.3
17.3
15.1
13.2
12.2
14.5
20.0
14.1
11.1
9.0
7.8
6 9
6.0
5.8
6.0
7.3
5.6
5.8
5.6
5.4
5.0

3 7

8.8
7.8
7.7

6.1
6.0

Aug.

5.6
5.2
4.4
4.0
4.2
4.0
3.9
3.7
5.2

11.6
7.8
9.8
9.6
8.2
7.7
7.3
6.5
7.8
6.3
5.6
5.0
4.4
4.0
3 9
4.0
4.0
4.0
3.5
3.3
3.3
2.9

Sept.

2.5
2.3
2.2
4.0
4.0
4.0
4.0
3.9
3.9
3.7
3.7
3.3
3.7
3.9
3.9
3.7
3.7
3.3
3.1
3.1
2.9
2.9
2.7
2.7
2.7
2.7
2.3
3.9
4.0
3.9

Oct.

3.9
4.2
5.0
5.4
6.0
4.6
5.8
4.6

11.6
11.5
10.7
9.9
8.8
8.6
8.0
7.7
6.9
6.1
5.4
4.8
6.0
6.7
6.7
6.5
6.5
6.3
6.3
6.0
5.0
5.0
5.0

Nov.

4.60
5.00
5.40
5.80
5.80
5.00

' 4.60
4.00
3.70
1.58
1.01

a Estimated.

NOTE. 1911: Creek frozen over Nov. 2, 3, and 8. 
1913: Creek standing in pools Aug. 29 to Sept. 22. 
1914: Ice present until Apr. 10. No flow July 13 to Oct. 4. 
1915: Shifting control Mar. 23 to Apr. 17.
1916: Shifting control Feb. 16 to Apr. 19. Records discontinued Nov. 11; creek still running about 1 

second-foot.

Monthly discharge of Sixmile Creek at Spahgler's ranch, Sask., 1911-1916. 

[Drainage area, 42 square miles.]

Month.

1911. 
July 3-31.. .................. .......

September ........................

November 1 and 4-7...............

The period. . ................

1912. 
April 14-30........................

July.. ............................

September ........................

November 1-15. ...................

Discharge in second-feet.

Maximum.

3.0 
4.4 

94.0 
9.3 
4.5

38.10 
18.80 
13.96 
4.52 
1.30 
3.60 
6.00 
3.44

Minimum.

0.2 
.2 
.2 

2.0 
3.1

11.76   
3.44
1.88 
.98 
.38 
.95 

1.84 
1.58

Mean.

0.8 
1.2 

21.8 
5.6 
3.8

27.03 
7.70 
6.02 
2.56 
.80 

1.82 
3.49 
2.41

Per
square 
mile.

0.018 
.027 
.495 
.127 
.086

.614

.175 

.137 

.058 

.018 

.042 

.079 

.055

Run-off.

Depth in 
inches on 
drainage 

area.

0.019 
.031 
.552 
.146 
.016

.764

.39 

.21 

.15 

.07 

.02 

.05 

.09 

.03

1.01

Total in
acre-feet.

44 
74 

1,297 
344 

38

1,797

911
473 
358 
157 
49 

108 
215 
72

2,343
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Monthly discharge of Sixmile Creek at Spangler's ranch, Sask., 1911-1916 Contd.

Month.

1913. 
April 2-30. ........................
May..... ..........................

July...............................

1914. 
April 11-30........................

July...............................
October. ..........................

Tli 6 "DGriocl
1915. 

March 16-31.......................

July...............................

September ........................
October. ..........................

1916.

July...............................

Discharge in second-feet.

Maximum.

62.00 
15.40 
4.00 
5.00 
3.00 
.04 

1.18

43.00 
10.50 
8.40 
.30 

4.00

25.0 
38.0 
20.0 
41.0 
15.3 
6.9 
9.8 
7.2

167.0 
122.0 
13.2 
98.0 

102.0 
20.0 
11.6 
4.0 

11.6 
5.8

Minimum.

0.580 
.93 
.12 
.17 
.00 
.00 
.03

4.90 
.07 
.05 
.00 
.00

.40 
3.30 

.56 
4.10 
.90 
.06 

2.80 
2.90

13.70 
.82 

4.60 
4.60 

14.50 
3.70 
2.90 
2.20 
3.90 
1.01

Mean.

31.400 
7.840 
1.580 
1.570 
.280 
.006 
.565

20.00 
3.40 
1.57 
.04 
.71

5.3 
22.0 
5.6 

10.8 
5.6 
2.0 
4.7 
4.7

88.0 
29.0 
7.4 

15.4 
35.0 
9.4 
5.5 
3.4 
6.6 
4.2

Per
square 
mile.

0.714 
.178 
.036 
.036 
.006 
.000 
.013

.47600 

.08140 

.03730 

.00095 

.01700

.1260 

.5240 

.1330 

.2570 

.1330 

.0476 

.1120 

.1120

2.100 
.690 
.176 
.367 
.833 
.224 
..131 
.081 
.157 
.100

Run-off.

Depth in 
inches on 
drainage 

area.

0.770 
.205 
.040 
.040 
.007 
.000 
.013

1.077

.350 

.094 

.042 

.001 

.020

.510

.07 

.58 

.15 

.29 

.15 

.05 

.12 

.13

1.54

1.09 
.80 
.20 
.42 
.93 
.26 
.15 
.09 
.18 
.04

4.16

Total in
acre-feet.

1,806 
482 

94 
96 
17 
0 

34

2,529

791.0 
209.0 
93.0 
2.5 

44.0

1,140.0

169 
1,309 

344 
643 
344 
123 
280 
289

3,501

2,443
1,783 

440 
947 

2,083 
578 
338 
202 
406 

92

9,312

NOTES. 1911: Creek frozen on Nov. 2-3. For total run-off of creek add run-off at Soderstroms. 
Some water diverted above by Spangler. 

1912: Includes water diverted by Spangler. 
1913: No flow Aug. 29 to Sept. 22. 
1914: Ice present Mar. 15 to Apr. 10.

Mean monthly discharge, in second-feet, Oj Sixmile Creek at Spangler's ranch, Sask.,
1909-1916.

Year.

1909.....................
1910..................... 
1911.....................
1912..................... 
1913..................... 
1914.....................
1915..................... 
1916.....................

Average run-off, acre- feet . 
Average run-off per

Feb.

......

"088"

Mar.

a 5. 3
on f\

6
369

Apr.

6.8 
13.2

027.0 
631.0 
a 20.0

22.0 
7.4

16.1
958

May.

3.0 
7.6
7.7 
7.8 
3.4
5.6

-1 C A

7 Q

443

June.

0.92 
a6.40

6.00 
1.58 
1.57

10.80
OK AA

9 0

553

July.

«10. 70
.24 

6.80
2.60 
1.57 
.04

5.60
9 A(\

2 Q

178

Aug.

3.80
.18 

1.20
.80 
.28

2.00

1.72
106

Sept.

0.65
.48 

21.80
1.82 
.01 

0
4.70 
3.40

4.1
244

Oct.

0.95
.61 

5.60
3. .50 
.56 
.71

4.70 
6.60

2.9
178

Nov.

a, 1.20
a~3."80"

2.40

"c2."i6'

2.2
131

Total 
in acre- 
feet.

o568
736 

3,182
2,414 
2,568 
1,140
3,501 
9,345

3,269
3,160

75

o Incomplete record not included in average.
6 Average for part of month assumed as monthly average,
* Estimated.

NOTE. March, 1916, averaged for five years as abnormal conditions. From 1909 to June 30,1911, statioB 
maintained at 26-7-28-3 (drainage area, 27 square miles). From July 1, 1911, station maintained at 29-7- 
28-3 (drainage area, 42 square miles).
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TENMILE CREEK NEAR TENMILE POLICE DETACHMENT, SASE. '

LOCATION. In SE. \ Bee. 4, T. 6, R. 29 W. third, meridian, about 600 feet upstream 
from junction with Battle Creek, 1,000 feet from Police Detachment.

DRAINAGE AREA. 24 square miles.
RECORDS AVAILABLE. Open-water flow July 21, 1909, to April 30, 1915, when station 

was discontinued.
GAGE. Vertical staff; read by W. H. Tudgay.
DISCHARGE MEASUREMENTS. Made by wading or, at very low stages, by weir.
CHANNEL AND CONTROL. Bed gravel; one channel. Banks high, grassy, not sub 

ject to overflow. Control affected by beaver dams.
EXTREMES op STAGE. 1909-1915: Maximum stage recorded, 4.32 feet March 22, 

1915 (discharge, 96 second-feet); minimum stage recorded, 0.58 foot (no discharge) 
August 15 to 22, 1911.

ICE. Observations discontinued during winter.
ACCURACY. Stage-discharge relation fairly constant, but affected by ice during 

periods of spring break-up and is likely to change owing to back water from 
beaver dams. Gage read once daily to hundredths during open-water periods. 
Records fair.

Discharge measurements of Tenmile Creek at Tenmile Police Detachment, Sask.;1909-1915.

Date.

1909. 
May 28

July 1
21

Aug. 9
Sept. 8

29

1910. 
Apr. 22
May 16
June 10
July 2

25
Aug. 13
Sept. 5

28
Oct. 25

1911.
Apr. 22
May 18

July 5

15 
30

1912.
Apr. 27
June 1

18
July 6

17
18 

Sept. 7
Nov. 13

Made by 

.....do.................

.....do.......................do...........:.....

.....do.................

.....do.................

.....do.................

.....do.................

H. R. Carscallen.......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
R. G. Swan............
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 
:.,.. do. ................

M. H. French.........
G.R.Eliott... .........
O.H.Hoover..........
G. R. Elliott. ..........

.....do................. 
G.R. Elliott... ........
.....do.................

Gage 
height.

Feet.

6.82
.78
.82
.78

QA

.90

.87

.84

.96
1.10
1.31
1.71
1.76

1 90
.62

<w
.63

fiQ

.76 

.98

94
.74
.75
.70
.73
.73 
.70
.98

Dis 
charge.

Sec.-ft. 
0.79
.41
.82
.35
30

.19

.25

.26

.41

.34

.20

.21

.18

.26

.24

.15

.20

9fin

07 n
.296
.224

o.423 
0.400

1.83
.36
.32
.24
.27
.26 
.22

Date.

1913. 
Apr. 18

13
26

Tnlv 9^?

Aug. 15

1914. 
Apr. 25

27
May 4

28

22
July 9

15c

23"

1915. 
Mar. 25

30

10
13

Made by  

H. D. St. A. Smith.....
.....do.................

H. D. St. A. Smith.....
.....do.................
.....do.................
.....do..................
.....do.................

H.W.Rowley... ......

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
4.05
3.84
3.79
3.75
3.75
3.75
3.68
3.74

1.80
1.77
1.65
1.62
1.62
1.60
1.58
1.58
1.57
1.67
1.98
a. 59
a. 60
a. 59
«. 59

2.34
1.86
2.85
1.63
1.58

Dis 
charge.

Sec. ft. 
2.96
6.43
.52
.32
.57
.24

6.18
"*24

6.88
6.79
.31

6.27
6.25
6.32
6.16
6.17
6.13
6.15
6.23
6.12
6.15
6.10
6.11

18.20
3.90

37.00
.80
.15

o Gage height raised by beavers. 
& Weir measurement.

123678°

c Measurements made at upper station.



S38 WATEE SUPPLY OF ST. MAEY AJfD MILK EIVEBS, 1898-1917.

Daily discharge, in second-feet, of Tenmdle Creek at Tenmile Police Detachment, Sask.,
1909-1915.

Day.

1SQ9. 
1...... ..........
2................
3.. ..............

5................

7................
8................
9. .. ....

10................

11................
12................ to

14
15..... .. .........

Day.

1011. 
1............
2............
q
4.. ....... ...
5............

6..... .......
7............
8... ......... 
»........., 

10............

11............
12............
13............
14............
15............

July.

May.

.......

Ang.

0.274 
.274 
.274 

' .274 
.274

.274 

.274 

.274 

.274 

.274

.274 

.274 

.274 

.274 

.274

June.

0.4 
.4 
.4 
.4
.5

.5 

.5 

.4 

.4 

.2

.2 

.2 

.2 

.2 

.2

Sept.

0.274 
.274 
.274 
.274 
.274

.274 

.274 

.274 

.574 

.574

.274 

.274 

.274 

.274

.274

July.

0.3 
.4 
.3 
.3
.4

.3

.2 

.2 

.2 

.3

.3 

.2 

.3 

.3

.2

Aug.

0.1 
.1 
.1 
.1
.1

1.4 
.2 
.3 
.2 
.1

.1 

.1 

.1 

.1 
0

Oct.

0.274 
.274 
.274 
.274 
.274

.274 
.274 
.274 
.274 
.274

.274 

.274 
,274 
.274 
.274

Sept.

0.3 
.3 
.3

1.6
2. 6

26.0 
19.0 
17,   
12.0
5.4

2.5 
1.4 
1.1 
.7 
.4

Day.

1909. 
16................
17................
18................
19................
20....... .. ....-

n........ ........
22................
23................
24............:...
25................

26................
27................
28 __ ............
29... .............
36................
«>-|

Day.

1911. 
16............
17............
18.... ...... ...
19............
20............

21............
22............
23............ 
24............
25............

26............
27............
28............
29............
30
qi

July.

0.274 
.274 
.274 
.274 
.274

.274 

.274 
.274 
.274 
.274 
.274

May.

0.6 
.4 
.4

.3 

.3 
1.0 
.« 
.4

.6 

.7 

.4 

.4 

.4

Aug.

0.274 
.274 
.274 
.274 
.274

.274 
.274 
.274 
.274 
.274

.274 

.274 

.274 

.274 

.274 

.274

June.

0.2 
.2 
.1 
.2
.2

.2 

.3 

.2 

.2 
» .2

.3 

.2 

.2 

.1

Sept.

0.274 
.274 
.274 
.274 
.274

.274 

.274 

.274 

.274 

.274

.274 

.274 

.274 

.274 

.274

July.

0.2 
.2 
.1 
.1 
.1

.1 

.1 

.1 

.1 

.1

.1 

.1 

.1 

.1 

.1 
,1

Atjg,

0 
0 
0 
0 
0

0 
0 
.2 
.2 
.1

.1 

.2 

.2 

.2 

.3 

.3

Oct.

0.274 
.274 
.274 
.274 
.274

.274 

.274 

.274 

.274 

.274

.274

.274 
.274 
.274 
.274 
.274

Sept.

0.1 
.1 
.1 

0

.1

.9 
1.1 
1.3

1.2
.8 
.7 
.4 
.4
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Daily discharge, in second-feet, of Tenmile Creek at Tenmile Police Detachment, Sask.,
1909-1915 Continued.

Day.

1912. 
!. .......................-...-...-
I....................................
3....................................
4....................................
5....................................

6....................................
7....................................
f......... ...........................
9...... ............................. .
10....................................

11... ................................ -
KL. ..................................
13
14.,... ...............................
15.

IS...... ........ ...................... -
17....................................
IS.. ..................................
M-... ................................
 M

2L. ....... ...........................
22....................................
OQ

24....................................
25....................................

26....................................
27...................................
28....................................
29....................................
30....................................
31....................................

Apr.

9.52
8.76
7.63

5.74
5.74

4.23
3.85

12.67

2 KQ

02.34
1.96

1 OK
1.96 :
o na

al.96
1.96

May.

1.9(5
1.96
.98
.70
.90

1.36
1.17
.99
.90
.56

.42

.37

.32

.32

.32

.32

.30

.30

.30
*OO

.32
DO

$9
.32
.30

.30

.99
3.:85
1.96
.56

June.

0.30
.30
.30
.30
.30

.30

.30

.30

.30

.30

.30

.30

.30

.30

.70

.37

.32

.30

.30
30

.30

.28

.28

.28

.28

.28

.28
30

o.30
a.28

July.

0.28
.28
.28
.30
.28

.22

.22
o.22
o.22

.22

.22

.22

.26

.24

.22

.28

.28

.22

.20

.20

.20
1Q

3.19

1Q
.20

19
.20
.22

Aug.

ofl.22
a.22
.22
.22
.22

«. 22
.21
.21
.21

«.21

.20

.20
8.21

.22

.21

.21

.21

.21
0.22

tyn

.22

.22

.21
0.21
o.21

91

.22

99

.22

.21

Sept.

0.21
.21
.21
.21
.22

.22
- .22

.22

.22

.22

.22

.22
o.22
.22
.22

.22

.22

.22

.22
<y>

.22

.22
ty\
9*3

.22

.22

.22

.22

.22

Oct.

0.23
.23
.23
.23
.23

.23

.23

.23

.23

.23

.24

.24

.24

.24

.24

.24

.24

.24

.24

.24

.25

.25
OK

.25

.25

.25

.25

.25

.25

.25

.25

Nov.

0.26
.26
.26
.26
.26

.26

.26

.26

.26

.26

.26

.26

.26

.26

.26

Interpolated.
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Daily discharge, in second-feet, of Tenmile Creek at Tenmile Police Detachment, Sask.,
1909-1915 Continued.

Day.

1913. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20...................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27............ ........................
28....:........,................... ..
29....................................
30....................................
31....................................

1914. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14  .................................
15....................................

16....................................
17....................................
18....................................
1Q
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
Of

Mar.

1.44
.25
.25
.25
.07

.07

.07

.07

.09

.09

.09

.09

.16

.16

.13

Apr.

3.40
3.50
2.40
3.00
4.50

12.40
16.70

o!3. 20
9. GO
8.90

9.60
8.60

11.90
9.90

a 7. 90

a 6. 10
5.00
3.00

a2.80
2.70

2.40
a 1.62

.95

.88
1.62

1.42
1.33
1.23

a 1.14
1.04

.25

.20

.18

.25
3.80

3.50
2.90
3.00
3.20
2.00

2.80
2.70
5.50
6.70
6.10

4.50
3.20
2.30
1.80
1.72

1.34
.95
.81
.77
.90

.81

.77

.28

.68

.54

May.

0.95
.95
.88
.88

1.04

1.33
1.14
1.23
.88
.88

.88

.80

.58

.95

.95

.80

.95

.88

.95

.95

.95

.95

.95

.95
a.95

.95

.95
a. 95
0.95
.95
.95

.47
.43
.40

. .40
.47

.40

.40

.40

.47

.47

.57

.43

.40

.43
.40

.47

.47
50

.50

.40

.40
.47
.40
.40
.36

.36
.28
.25
.23
.23
.25

June.

0.95
.88
.88
.88
.80

.73

.58
a. 58
.58
.58

a. 58
.58
..53
.48

a. 42

.37

.32

.32

.37

.48

.37

.32

.32

.32

.32

.65

.53

.73

.48

.32

.28
.28
.28
.23
.23

.54

.25

.20
.18
.20

.20
.23
.20
.25
.25

.23

.23

.16

.16

.16

.16

.18
.18
.16
.20

.18

.18

.20

.25

.23

July.

.37

.58

.95

.58

.37

.32

.32

.95

1.04
.95
.88
.58

.32

.32

.30

.30

.27

a.48
.SO
.58
.32
.32

.32

.32
a. 32
.32
.32
.32

.20
.18
.18
.20
.18

.18

.13

.11

.18
.18

.18

.16

.16

.11

.18

.20

.13

.08-.18

.13

 13
.11
. 11
.16
.09

.11

.11

.13

.11

.16

.11

Aug.

O oo
.32
on

.30

.37

.32

.32

.32

.32
a. 32

30
.30
.30
.30
.32

.23
o.23

.24
o.24

.24

.23

.23

.23
o.23

.23

.23

.23

.23

.23

.23

.24

.11

.16

.18

.11
18

.13

.13

.14

.14

.14

.14

.14

.14
14

.14

.14

.14

.15

.15

.16

.15

.15

.15

.15

.15

.16

.16

.16

.16

.16

.16

Sept.

.24

.24

.24

.24

.24

.23

.23

.23

.22

.22

.21

.21

.21

.21

.21

.21

.23

.22

.22

.22

.24

.24

.24

.24

.23

.23

.23

.23

.23

.16

.16

.16

.16

.16

.16

.16

.16

.16

.16

.16

.17

.21

.14

.11

.11

.11

.11

.17

.20

.20

.20

.20

.20

.17

.17

.17

.17

.17

.17

Oct.

0 90
9°.
90
9°.

.24

.24

.24

.24
94
9°.

9^

.23

.23
91

.23

.23

.23

.23

.23
91

.23

.23
9°.

.23

.23

.23

.23

.23

.23

.23

.23

.17

.17

.23

.23

.14

.17

.20

.20

.17

.17

.14

.14

.14

.14

.11

.11

.11
. 11
.11
.11

.14

.11

.11

.11

.11

.11

.11

.11

.11

.11

.11

a Interpolated.
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Daily discharge, in second-feet, of Tenmile Creek at Tenmile Police Detachment, Sask.,
1909-1915 Continued.

Day.

1915. 
1. .............
2...............
3.............. 
4.............. 
5..............
6..............
7..............
8..............
9..............
10..............

Mar.

........

Apr.

i in
14.90
35.00 
50.00
53.00 
14.20
4.00

1.17
.51

Day.

1915. 
11..............
12..............
13.............. 
14.............. 
15..............
16..............
17..............
18..............
19..............
20..............

Mar.

........

Apr.

0.40
.51
.36 
.36 
.32
.32
.32
.32
.32.32'

Day.

1915. 
21...............
22..............
23.............. 
24............... 
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Mar.

96.00
71.00 
26.00 to on

11.40
9.20
7.60
6.30
4.30
2.20

Apr.

O oo
19

.32 
,32
39

QO
09

39
QO

39

NOTE 1911: Shifting-control method used to determine discharge June 10 to Sept. 30 because of beaver 
dams below. No flow Aug. 15-22 and Sept. 19-21. Creek would be dry all summer but for springs just 
above station.

1912: Stage gradually raised by beaver dam Sept. 17 to Nov. 15.

Monthly discharge of Tenmile Creels at Tenmile Police Detachment, Sask., 1909-1915.

Month.

1909. 
July 21-31... ......................

1911.

July...............................

1912. 
April 13-30.......... ..............
May...............................

July...............................
AnoTKit1

1913.

May...............................

July...............................

1914. 
March 16-31.. .....................
April....... ................... ...

July...............................

1915.

April..............................

Discharge in second-feet.

Maximum.

0.274 
.274 
.274 
.274

1.0 
.5 
.4 

1.4 
26.0

12.67 
1.96 
.70 
.30 
.24 
.22 
.25 
.26

16.70 
1.33 
.95

1.04 
.37 
.24 
.24

1.44 
6.70 
.57 
.54 
.20 
.18 
.21 
.23

96.0 
53.0

Minimum.

0.274 
.274 
.274 
.274

.3 

.1 

.1 

.0 

.0

1.96 
.30 
.28 
.19 
.20 
.21 
.23 
.26

.88 

.58 

.32 

.27 

.23 

.21 

.23

.7 
.18 
.23 
.16 
.08 
.11 
.11 
.11

2.20 
.32

Mean.

0.274
.274 
.274 
.274

.58 

.27 

.19 

.16 
3.26

5.11 
.78 
.31 
.23 
.21 
.22 
.24 
.26

5.290 
.945 
.542 
.490 
.272 
.227 
.232

.24 
2.00 
.40 
.22 
.15 
.15 
.16 
.14

25.0 
6.2
/

Per 
square 
mile.

0. 0105 
.0105 
.0105 
.0105

.021 

.011 

.008 

.007 

.136

.213 

.032 

.013 

.010 

.009 

.009 

.010 

.011

.220 

.039 

.022 

.020 

.011 

.009 

.010

.0100 

.0890 
- . 0170 

.0093 

.0062 

.0062 

.0068 

.0058

1.042 
.258

Run-off.

Depth in 
inches on 
drainage 

area.

0.004 
.012 
.012 
.012

.011 

.012 

.009 

.008 

.152

.192

.14 

.04 

.01 

.01 

.01 

.01 

.01 

.006

.24

.24 

.04 

.02 

.02 

.01 

.01 

.01

.35

.006 

.099 

.020 

.010 

.007 

.007 

.008 

.007

.164

.39 

.29

.68

Total in 
acre-feet.

6 
17 
16
17

56

14 
16 
12 
10 

194

246

182 
48 
18 
14 
13 
13 
15 
8

311

315 
58 
32 
30 
17 
14 
14

480

7.6 
127.0 
24.8 
13.3 
9.1 
9.1 
9.7 
8.6

209.0

500.0 
369.0
869.0

NOTE. 1911: Run-off during October about 0.3 second-foot, or 18 acre-feet.
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Mean monthly discharge, in second-feet, of Tenmile Creek near Tenmile Police Detach-
mmt, Sask., 1911-1915.

Year.

1811. ................
1912. ................
1913.................

1915....... ..........

Average run-off,

Average run-off per

Mar.

a 0.2-1

Apr.

a f» 1
5.3
2-0
6 t)

4.5

268

May.

ofl.58
.78
.94
40

.71

June.

0.27
 M

99

^4

20

July.

0.19
iy*

.49

.15

.26

16

Aug.

0.16
.21
.27

1 f»

.20

12

Sept.

3.30
99

.23

.16

98

58

Oct.

60.30
.24
.23
.14

.23

14

- Nov.

o0.26

Total 
in acre- 

feet.

o264
311
480
209

a 869

QOQ

432

18

a Incomplete record not included in average. & Estimated.

FRENCHMAN BIVER HEAR BELANGEB, SASK.

LOCATION. In SE. £ sec. 19, T. 6, R. 25 W. third meridian, three-quarters of a mile 
downstream from the point where the road from Maple Creek to Kelvinhurst 
crosses the river, 38 miles south of Maple Creek. New station established October 
9, 1917, in SW. £ sec. 28, T. 6, R. 25 W. third meridian, about one-quarter mile 
above mouth of Davis Creek, and 8J miles northwest of Robsart.

DRAINAGE AREA. 174 square miles.
BECORDS AVAILABLE. Open-water flow June 12, 1916, to October 31, 1917.
GAGE. Vertical staff on left bank; read by J. D. Gilchrist. At new station a 

Stevens continuous water-stage recorder, 30 feet above gaging section and 30 feet 
back from left bank of the river at low water; vertical staff in well and vertical 
staff in stream at outer end of intake box.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL ASB CONTROL Bed composed of gravel and clay; affected by backwater 

from Belanger Creek during flood stages; bank low, subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded, 4.01 feet, April 19, 1917 (dis 

charge, estimated as 400 second-feet); 3.89 feet (discharge, measured at247second- 
feet), May 3, 1917; minimum stage .recorded, 0.76 foot, September 24, 1916 (dis 
charge, 2.9 second-feet).

ICE. Observations discontinued in winter season.
ACCURACY. Stage-discharge relation permanent during ordinary stages. Gage i«ad 

to hundredths daily. Daily discharge obtained by applying daily gage heights 
to rating table. Records poor.

Discharge measurements of Frenchman River near Belanger, Sask., 1916-17.

Date.

1916. 
May 11
June 10
July 12
Sept. 2
Oct. 24

1917.
Apr. 14

19

Made by  

. ....do... ................
L.B. P.Miles.... ......
.....do..................

H.W.Rowley.........

*
Feet.
W <«)
1.27
.85
.48

4.39
4.01

Dis 
charge,

Sec.jt. 
10.2
12.5
8 A

3.5
4.7

(")
e 400. 0

Date.

1917.
May 3

29
July 7

24
Nov. 13

16

Made by 

H.W.Rowley. ........

.....cto..................

......do... ...............

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.   
3.89
5.82
1.23
4.30
3.60
3.42
.17

Dis 
charge.

Sec.-ft. 
- 247.0

<» 93.fi
17.2

 <*3QLO
dlO.6
*14.6

5.1

o Ne g$ge.
6 Unable to mate measurement owing to backwater and flooding from Belanger Creek.
c Estimated.
a Taken on SW. Jssc. 28, T. 6, R. 25 W.
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Daily discharge, in second-feet, of Frenchman River near Belanger, Sasl., 1916-17.

Day.

1916.

4............
c

6............
7............
8............

10............

11............
19
13

15............

16............
17............
\«. ...........
19
20............

91
99
OQ

24............
25.... ........

26............
97
28............
29
30............
31............

June.

59
60
46
44

41
so
37
26
*>o

26
9ft

24
O9

*y\
M
99
99
99

July.

99 n
91 n
20.0
20.0
1Q Q

18.6
Ifi Q
13.5
19 7
12.0

9 9

7.9
7 0

7.8
7.8

7.7
7.7

1Q 1
21 0
1Q -I

14.0
14.0
9 a

9 A

8.3

8.3
8 0

1ft H

8.9
8.3
7.7

Aug.

7.7
7.1
7.1
6 Q

fi 4)

6.7
6.7
7.0
7.6
7.5

7.1
7.0
6.7
6.6
6.6

06.6
6.6
6.5
6.5
6.5

6.4
6.3R  *
6 9

6.1

6.0
6.0
5 Q

5.9
5 O

5.8

Sept.

4.5
3.6
3.6
3.7
3.7

3.9
4.0
4.3
4.5
4.0

3.6
3.5
3 C

3.4
3 ,1

3.4
3.2
3.2
3 1

^ n

3.0
3.0
3 ft

2.9
3.2

7.3
7.7
7.7
7.6
7.1

Oct.

7.8
8.2
8.5
7.8
7.3

7.8
8.3
8.38.-0
7.7

7.2
6.9
6.6
6.4
ft 9

6.0
6.0
5.6
5 9
5 9

5.0
4.8
4.6
4.6
4.6

4.6
4 C

4.5
4.5
4.5
4.5

Day.

1917. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............

10............
11............
12............
13............
14............
15............

16............
17............
18............
19
20............

21............
22............
ot
24..... .......
25............

26............
27............
28............
29............
30............
31............

June.

56.0

55.0
53.0
47.0
42.0
28.0

29.0
28.0
26.0
26.0
25.0

23.0
21.0
17.7
15.0
16.2

15.0
12.8
12.8
12.4
11.8

11.1
10.8
10.5
10.4
10.2

July.

8.4
8.4
9.6

15.0
9.6

9.6
17.4
15.8
12.8
12.0

11.6
11.2
11.1
10.8
11.0

11.1
10.0
10.0
10.0
10.0

9.9
9.8
9.6
9.6
9.6

8.2
8.2
8.2
8.2
8.1
8.1

Aug.

7.5
7.4
7.3
7.3
7.2

7.2
7.0
7.0
7.0
6.9

6.9
6.8
6.8
6.8
6.7

6.7
6.6
6.6
6.5
6.5

6.2
6.1
6.0
5.7
5.5

5.5
5.5
5.4
5.4
5.4
5.4

Sept.

5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5.3
5.3

5.3
5.3
5.3
5.3
5.2

5.2
5.1
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2

Oct.

5.2
5.2
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2

5.2
5.2
5.2
5.2
5.2
5.2

<* Discharge estimated.
Observations reported July 17-31 apparentlyNOTE. 1917: Unable to obtain observer until June 5. 

erroneous; revised in office.

Monthly discharge of Frenchman River near Belanger, Sask., 1916-17, 

[Drainage area, 174 square miles.]

Month.

1916.

July..............................

1917.

July.. ............. .... .., ......

The period...... ............

Discharge in second-feet.

Maximum.

60.0 
22.0
7.7 
7.7 
8.5

56.0 
17.4 
7.5, 
5.4 
5.2

Minimum.

22.0 
7.7 
5.8 
2.9 
4.5

10.2 
8.1 
5.4 
5.1 
5.2

Mean.

33.0 
12.8 
8.6 
4.2 
6.2

24.0 
10.4 \ 
6.5i 
5.3 
5.2:

Per
square 
mile.

0.190 
.074 
.838 
.024 
.036

.138 

.060 

.037 

.030 

.030

Run-off.

Depth in 
inches on 
drainage 

area.

0.13 
.09 
.04 
.03 
.04

.33

.13 

.07 

.04 

.03 

.04

.31

Total In 
acre-feet.

1,243 
787 
496 
250 
381

3,067

1,238 
640
400ai5

.329

2,913
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FRENCHMAN RIVER AT GORDON'S RANCH, SASE.

LOCATION. In theNW. i sec. 16, T. 6, R. 24 W. third meridian, at R. N. S. Gordon's
ranch near Ravenscrag, Sask.

DRAINAGE AREA. 430 square miles. > 
RECORDS AVAILABLE. Open-water flow, incomplete records, May 17, 1913, to May

31, 1914, when station was discontinued. 
GAGE. Chain gage.
DISCHARGE MEASUREMENTS. Made by wading or from cable. 
CHANNEL AND CONTROL. Bed clay and gravel and not likely to shift. Banks

slightly wooded, high, and not subject to overflow except in extreme flood stages.
One channel at all stages.

EXTREMES OF DISCHARGE. Maximum stage recorded, 8.51 feet, April 6, 1914 (dis 
charge, 720 second-feet); minimum stage recorded, 2.10 feet, September 4, 1913
(discharge, 1.10 second-feet). 

ICE. Station not maintained during winter. 
ACCURACY. Repeated omission of gage readings during 1914, prevents computation

of monthly discharge. Gage height observation after May 31 of no value on
account of beaver dam below station. Records poor.

Discharge measurements of Frenchman River at Gordon's ranch, Sask., 1912-1914.

Date.

1912.

Jtily 12
Aug. 17
Sept. 9
Oct. 12
Nov. 12

1913.

May 17

July 19
Sept. 3

29
Oct. 18
Nov. 11

Made by 

J. S. Wright...........
.....do... ..............
.....do.................
.....do.................
.....do.................
.....do.................

J.S.Wright. ..........
E. W. W. Hughes.....

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
2.19
2.18
1.95
2.22
1.23
1.42

4.67
2.69

2.09
2.30
2.31
2.32
2.30

Dis 
charge.

Sec.-ft. 
20.90
20.68
11.43
6.63
7.95

14 34

OOK ft
55.0 
63.0
13.2
3.8
6.3
4.5
3.7

Date.

1914. 
Mar. 17

23

21
May 8

26

July 2
Aug. 8

29

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
E. W. W. Hughes.....

Gage 
height.

Feet.

3.33

2.63
9 33
9 Aft
1 89
2 02

2.44

Dis 
charge.

Sec.-ft.

58.00
44.00
19 90
12.80
64.08
61.69
6.51

a ice present. . 6 Gage height affected by beaver dam. 

Daily discharge, in second-feet, of Frenchman River at Gordon's ranch, Sask., 1913-14.

Day.

1913. 
1. .......
2........
3........
4........
5........

6........
7........
8........
9........
10........

11........
19
10

14........
1 R

May. June.

14.6
14.0
13 i
13.4

13 d

10.5

7.7

7.7
8.5

12.8
14.0

fl O

July.

16.4
21.0
21.0
33.0
24.0

22.0
20.0
18.2
21.0
24.0

21.0

28.0

99 ft

Aug.

A O

6.2
9.5

11.0

10.5
12.8
14.6

11.6

in ^
9.5
9 C

14.0
11.6

Sept.

3 7ft

2.10
1.10
1.10
1.12

111
1.18
1.20
1.43
1.85

1 90

2 en

2 on

Oct.

10.40
9.90
9.00

10.00
9.80
9.60

10.00
10.90

11.90

12.60

8.00

Day.

1913. 
16........
17........
18........
19........
20........

21 ........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31

May.

51.0
43.0
39.0
37.0

35.0
33.0
32.0
28.0
27.0

25.0
24.0
22.0
21.0
19.4
18.2

June.

5.6
12.8
31.0
32.0
61.0

32.0
22.0
18.8
15.3
16.4

38.0
44.0
22.0
15.8
13.4

July.

22.0
20.0
18.2
14.6
12.8

11.6
11.0
9.5
8.5
7.7

6.9
6.2
5.6
5.0
4.6
4.4

Aug.

11.6
11.6
12.2
11.0
10.5

11.0
10.0
9.5
8.5
8.5

7.7
7.7
9.5
8.4
7.0
6.0

Sept.

2.30
2.40
2.40
2.60
2.70

2.80
5.30

11.30
13.60
15.60

15.90
14.90
12.60
12.80

i»12. 10

Oct.

*; in
4.10
4.00
3.90
3.90

o3.80
a4.00
04.00
o4.00
o4.30

4.30
4.60
4.90
4.90
5.50
6.20

a Interpolated.
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itaily discharge, in second-feet, of Frenchman River, at Gordon's ranch, Sask., 1913-14.

Day.

1914. 
1.............
2. ............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

Mar. Apr.

720
601

247
1 ^fi

May.

OQ

37

30

C7

Day.

1914.

12............
iS............
14............
15............

16............
17............
18............
19............
20............

Mar.

98
551

421
214
286
260

Apr.

-IAK

349
QQQ

1AC

78
65

May.

52
4*;
34
34
36

32
31
27
30
97

Day.

1914.
91
22............
OQ

24............
25............

26............
27............
28............
29............
30
01

Mar.

21

Apr.

61
53
51ton
50

57
50
Jo
49
42

May.

97

19

NOTE. 1913: No observations previous to May 17.
1914: Observations of gage height periodically taken after May 31 of no value on account of beaver dam 

below the station.  

Monthly discharge of Frenchman River-at Gordon's ranch, Sask., 1913-14- 

* [Drainage area, 430 square miles.]

Month.

1913. 
May 17-31................ .........

July..............................

The period. .................
1914.

May..............................

Discharge in second-feet.

Maximum.

51.0 
61.0 
33.0 
14.6 
15.9 
12.7

551
720 

57

Minimum.

18.20 
6.90 
4.40 
4.20 
1.10 
3.80

21
42 
19

Mean.

30.30 
18.50 
16.30 
10.00 
5.22 
7.37

264 
175 
35

Per
square 
mile.

0.070 
.043 
.038 
.023 
.012 
.017

Run-off.

Depth in 
inches on 
drainage 

area.

0.039 
.048 
.044 
.026 
.013 
.020

.190

Total in 
acre-feet.

902 
1,100 
1,002 

612 
311 
453

4,380

FRENCHMAN RIVER AT PHILLIPS'S RANCH, SASK.

LOCATION. In the NE. \ sec. 23, T. 6, R. 23 W. third meridian, about 10 miles 
above Eastend.

DRAINAGE AREA. 589 square miles.
RECORDS AVAILABLE. Open-water period; incomplete records for 1912; complete 

records for 1913-1917. For incomplete records for 1909-10 and complete records 
for 1911-12, see records for "Frenchman River at Enright and Strong's ranch" 
at Eastend, 10 miles below this station. No tributaries enter between these two 
stations.

GAGE. Vertical staff; read by A. T. Phillips. On August 24, 1917, because of 
diversion of channel by.Canadian Pacific Railway Co., a temporary staff was 
placed in the new diversion channel about 400 feet north of site of old gage.

DISCHARGE MEASUREMENTS. Made from a cable 900 feet below gage during flood 
stages and at gage during low stages by wading.

CHANNEL AND CONTROL. Bed of channel clay and gravel; fairly permanent. Banks 
covered with brush, subject to overflow in flood stages. An artificial control that 
was placed in the channel in October, 1914, was damaged during the spring flood 
of 1916 and repaired in October of the same year, but was totally destroyed in 
spring flood of 1917.

EXTREMES OF STAGE. 1912-1917: Maximum stage recorded, 8.74 feet April 22, 1917 
(discharge, 4,041 second-feet); minimum stage recorded, 0.89 foot August 6, 1914 
(discharge, 1.50 second-feet).
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ICE. Observations discontinued during "winter months, although there is a small 
flow under the ice. Stage-discharge relation affected by ice during spring break-up.

DIVERSIONS. Several small irrigation projects divert "water from this stream and 
its tributaries above this station.

ACCURACY. Stage-discharge relation fairly permanent from 1912 to 1914 "when arti 
ficial control was constructed which gave permanent stage-discharge relation 
until washed out in spring flood of 1917. Eating curves are fairly well define<I. 
Record considered fair.

Discharge measurements of Frenchman River at Phillips's ranch, Sasfc., 1912-1917.

Date.

1912.

Jtily 9
Aug. 6
Sept. 7
Oct. 11
Nov. 11

1913.
Apr. 18
May 16
June 18
July 17
Aug. 2

22
Sept. 24
Oct. 17
Nov. 10

1914. 
Mar. 19

23

10
13
21

May 7
25

June 26
July 21

20
Sept. 15
Oct. 16

1915.
Apr. 10

13
20

May 11
June 16
July 14

Made by 

J.S.Wright... ........

.....do..................

.....do..................

.....do....'..............

.....do..................

.....do..................
E.W.W. Hughes.......

.....do..................

.....do..................
:.. ..do..... .............
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
F. R. Steinberger. ......
.....do..................
.....do..................
.....do..................
.....do..................
E.W.W. Hughes.......

.....do..................

M. H. French..........
.....do..................
.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.64
1.48
1.33
1.33
1.40
1.76

2.71
1.92
1.81
1.36
1.20
1.21
1.27
1.27
1.26

3.45
3.00
4.55
3.10
4.33
1.95
1.69
1.50
1.39
1.04
.90

L04
1.57
1.36

2.63
2 28
1.89
1.55
1.65
1.76

Dis 
charge.

Sec.-ft. 
43.89
26.79
19.15
17.90
21.7
54.16

222.0

60.0
23.0
13.5
13.5
15.9
15.4
15.6

78.0
30.0

236.0
738.0
90.0
55.0
35.0
23.0
5.2
2.4
6.3

37.7
20.4

194.0

64.0
28.0
37.0
50.0

Date.

1915.

25
Sept. 10

25
Oct. 14

28
1916. 

Mar. 29

May 10
June 9
July 8

28

Oct. 12
Nov. 2

1917. 
Mar. 22

24
31

Apr. 9
10
18
19
20
21
21
23
24

May 5

7
9

10

7
July 18
Sept. 13
Oct. 29

Made by 

G.H.Whyte... .........
J. E. Caughey... .......

.....do..................

M. H. French..........
.....do..................
.....do..................
J. E. Caughey..........
.....do..................
.....do..................
.....do..................
L.B.P.Miles. .........
.....do..................
.....do..................

M.H. French...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
...^.do.... ..............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

has.
Feet. 
L61
1.43
1.46
1.39
1.50
1.46

4.11
2.92
2.76
2.29
2.66
2.25
3.46
1.90

ol.91
1.64

6.76

5.03

2.17
1.40
c.64
c.66

Dis 
charge.

Sec.-1t. 
35.0
21.0
23.0
18.3
28:3
28.0

#12
203
156
84

161
65

368
32
82
53

'22.0
623.0
623.0
661.0

» 130.0
&l,2mO
61,207.0
61,730.0
62,776.0
62,981.0
&3.118.0
62,068.0
61,169.0
62,291.0
62,192.0
»1, 398.0
61,194.0

6157. 0
144.0
30.0
18.4
19.2

a New artificial control completed Oct. 11,1916.
6 Discharge measured at Eastend, 10 miles downstream.
e Gage in new channel constructed Aug. 24,1917.

Daily discharge, in second-feet, of Frenchman River at Phillips's ranch, Sask., 1912-1917.

Day.

1912. 
1............
2............
3............
4............
5............
6............
7............

9............
10............
11............
12............
13............
14............
15............

July.

26.86
24.10
24.10
24.10
25.42
24.70
23.50

Aug.

13.84
14.18
14.18
15.56
17 SS

1&32
17.88
17.00
15.56
W 1 o

1 *3 OJ

14.18
14 ia
14.86

Sept.

17.00
16.28
16.28
16.28
19.70
18.76

19.20
18.76
17 11
17.88
17 OQ

n QQ

17 44
17.44

Oct.

18.76
18.76
19.20
19 20
19.20
18.76
18.76
18.76
18.76
19.20
21.70
21.70
21.70
21.70
99 3ft

Nov

26.14
26.86
28.30
29.04
9Q Ol

30.52
31.26
36.50
40 74
A1 Of)

41 80
42.92
At) QO

41.80
41.80

Day.

1912. 
16............
17............
18............
19............
20............
21............
22 ..........
OQ

24............
25............
26.. ..........
27............
OQ

29
^fi
 51

July.

22.30
22.30
21.70

20.70
20.70
20.20
1 Q OA

17.88
17 44
17.88
16.64
1 fi OQ

15.92
15.20
14.52

Aug.

1&76
19.70
17.88
21.70
22.30
20.70
18.76
n AA

17.00
16.28
15.56
17.00
18.76
17.88
17.88
17.88

Sept.

17.44
17.44
17.44
17.00
17.44
18.76
18.76
18.76
18.32
18.32
18.32
18.32
18.76
18.76
18.76

Oct.

22.30
23.50
23.50
23.50
23.50
23.50
23.50
23.50
24.10
24 10
24.10
24.10
24-10
24. 70
24.70
25.42

Nov.
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Daily discharge, in second-feet, of Frenchman River at Phillips's ranch, Sask., 191%-
1917 Continued.

Day.

1913. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7. ..........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17.........................
18...........................
19...........................
20.........................

21 .........................
22...........................
23...........................
24...........................
25...........................

26..........................
27...........................
28...........................
29...........................
30...........................
31...........................

1916. 
1...........................
2...........................
3...........................
4..........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Feb.

192
588
745
647
662

1,026
785
610
460

Mar.

10
68
72
77

80
84
80
76
74
71

319

319
640

1,329
1,159

989

819
649
479
309
162

600
1,040
1,290
530
160

140
893
893
670
459
371

Apr.

68
154

1,366
2,668

a2,263

945
498
308
244
200

159
135
128
125
115

96
85
81
73
66

58
54
54
51
49

47
45
43
40
37

392
317
261
210
185

168
155
152
178
276

384
378
311
295
285

223
175
175
195
171

148
135
131
116
107

92
92
102
123
102

May.

37
36
36
35
35

35
32
31
32
30

33
27
30
38
55

78
95
138
62
45

43
40
37
36
47

60
86
70
60
54
49

92
87
74
98
98

96
88
123
103
70

73
70
65
58
62

65
68
65
61
54

54
52
53
56
127

202
314
409
388
374
323

June.

45
81

204
186
136

106
91
81
63
49

47
46
45
39
41

41
42
39
43
92

120
127
68
51
47

49
51
60
49
47

226
178
150
118
108

175
321
205
131
110

140
412
374
229
148

118
102
87

  77
73

68
74
155
246
192

133
107
92
84
107

July.

37
37
36
37
36

36
35
43
47
68

124
68
49
49
51

63
75
77
98
84

65
60
72
49
47

49
56
54
84
86
72

129
107
96
127
121

100
78
70
66
75

72
57
51
48
46

44
47
52
54
54

52
46
40
37
35

37
157
388
197
152
114

Aug.

56.0
47.0
41.0
39.0
35.0

33.0
30.0
29.0
27.0
26.0

24.0
24.0
23.0
22.0
22.0

25.0
23.0
24.0
24.0
41.0

30.0
26.0
23.0
22.0
20.0

18.4
15.4
13.0
13.0
13.0
14.2

87
66
52
48
46

49
48
44
47
63

70
69
63
54
48

43
40
39
35
35

35
37
35
32
31

34
33
32
32
32
32

Sept.

15.4
18.4
24.0
26.0
26.0

23.0
22.0
22.0
22.0
24.0

22.0
23.0
24.0
26.0
26.0

26.0
23.0
22.0
20.0
20.0

20.0
20.0
19.0
18.4
18.4

18.4
19.0
21.0
22.0
20.0

31
31
31
36
40

42
40
40
41
40

38
38
34
32
32

32
32
32
31
30

28
27
26
28
31

34
44
60
60' 58

Oct.

20.0
19.7
26.0
25.0
24.0

24.0
26.0
25.0
26.0
26.0

29.0
29.0
28.0
27.0
24.0

24.0
23.0
22.0
22.0
22.0

22.0
.22.0
22.0
22.0
22.0

22.0
22.0
22.0
22.0
23.0
22.0

56
65
75
85
90

95
90
90
87
83

80
82
89
89
83

78
70
67
64
62

59
59
59
59
59

57
55
54
53
57
55

Ice present.
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Daily discharge, in second-feet, of Frenchman River at Phillips's ranch, Sask., 1912-
1917 Continued.

Day.

1917. 
1..... ......................................
2...........................................
3...........................................
4...........................................
5...........................................

6...........................................
7. ..........................................
8...........................................
9...........................................
10...........................................

11...........................................
12...........................................
13...........................................
14...........................................
15...........................................

16...........................................
17...........................................
18...........................................
19...........................................
20...........................................

21...........................................
22...........................................
23...........................................
24...........................................
25...........................................

26...........................................
27...........................................
28...........................................
29...........................................
30...........................................
31...........................................

Apr.

23
23
23
23
23

30
40
50
61
130

380
825

1,315
1,935
2,900

2,260
1,325
1,240
1,240
1,825

3,871
4,041
3,118
1,230
985

1,205
1,315
1,401
1,066
965

May.

940
1,040
1.517
1,488
1,169

1,831
2,135
1,529
1,303
1,169

1,136
1,927
910
862
778

642
683
581
394
313

284
254
244
225
206

188
181
183
179
163
154

June.

148
161
220
218
183

165
159
139
131
123

131
202
220
172
135

115
97
87
77
74

70
68
68
68
64

59
56
56
53
54

July.

57
54
54
52
62

59
49
47
44
42

41
40
37
37
36

35
33
28
26
36

23
22
22
22
22

22
22
21
20
20
20

Aug.

20.0
20.0
20.0
20.0
20.0

19.5
19.5
18.5
17.5
17.5

17.5
17.0
17.0
16.5
16.5

16.0
15.5
15.5
14.5
14.0

13.7
13.0
12.6
15.0
.15.2

15.5
15.8
16.0
16.0
16.5
16.8

Sept.

17.0
17.5
17.0
18.0
18.5

16.5
16.0
15.8
18.5
18.8

18.5
18.8
18.2
18.5
16.2

17.5
17.0
16.8
16.2
16.0

16.0
16.0
16.0
27.0
28.0

27.0
23.0
20.0
19.0
18.0

Oct.

17.0
16.5
16.5
16.2
16.0

16.5
17.2
17.2
17.0
17.5

16.2
16.5
16.8
16.8
18.0

19.5
20.0
18.8
21.0
22.0

22.0
25.0
19.0
18.8
17.5

17.5
21.0
22.0
19.0
18.8
17.5

NOTE. 1915: Mar. 22, stage-discharge relation affected by ice; discharge determined from measurement 
at Eastend.

1916: Feb. 21 to Mar. 1, discharge determined from slope data; determinations probably inaccurate. 
Mar. 2-10, no records. Mar. 11-26, discharge estimated except for Mar. 13, which was determined from 
head on Strong's dam, and Mar. 20, which was measured with current meter at Eastend. Work on new 
control was begun Sept. 30 and completed Oct. 11; discharge estimated Sept. 29 to Oct. 11 and determined 
by measurement at Eastend Oct. 12.

1917: Discharge Apr. 1-20,23,25,26, and May 5 estimatedfrom discharge measurements and dataobtained 
at Eastend.

Monthly discharge of Frenchman River at Phillips's ranch, Sash, 1912-1917. 
[Drainage area, 589 square miles.]

Month.

1912. 
July 9-31. .........................

October ...........................

The period ..................

1913. 
April 6-30.. .......................
May...............................

July...............................

September ........................
October. ..........................

The period ..................

Discharge in second-feet.

Maximum.

26.86 
22.30 
19.70 
25.42 
42.92

1,265.0 
77.0 

123.0 
36.0 
16.2 
17.2 
58.0

Minimum.

14.52 
13.84 
16.28 
18.76 
26.14

58.0 
28.0 
19.7 
13.0 
12.4 
11.5 
14.0

Mean.

22.60 
16.95 
17.97 
21.95 
35.43

443.0 
55.0 
36.0 
24.0 
13.7 
13.3 
17.2

Per
square 
mile.

0.036 
.031 
.029 
.035 
.057

.741 

.092 

.060 

.039 

.023 

.022 

.029

Run-off.

Depth in 
inches on 
drainage 

area.

0.031 
.031 
.032 
.040 
.032

.166

.689 

.106 

.067 

.045 

.026 

.024 

.033

.990

Total in 
acre-feet.

1,031 
1,042 
1,068 
1,350 
1,054

5,545

21,965 
3,388 
2,130 
1,451 

842 
791 

1,058

31,625
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Monthly discharge of Frenchman River at Phillips's ranch, £as&., 1912-1917 Continued.

Month .

1914. 
March 13-31 .......................
AM-il.. ............................
May..............................

Jidy.. ............................

1915, 
March 22-31. ......................
April..............................
my...............................
July..............................

October. ..........................

The period ..................
i9i«.

February 21-29 ........... _ ......
March 1,11-31...... .................

May. ...

lady. .............................

October. ..........................

The period ..................
1917. 

April... ...........................
May.... ..........................

My.... ............ ...... .......

The period. .................

Discharge in second-feet .

Maximum.

550.0 
738. « 
79.0 

105.0 
18.2 
1-2.6 
51,0 
50.3

84 
2,668 

138 
204 
124 
56 
26 
29

1,026 
1,329 

392 
409 
412 
388 

87 
60 
05

4,Q41 
2,135 

223 
 62 
3Q 
28 
25

Minimum .

5.00 
44.00 
24.00 
15.20 
4.00 
1.50 
3.40 
9.50

J0.0 
17.0 
27.O 
39,0 
35.0 
13.0 
15.4 
1S.7

122 
319
m
32 
68 
3S 
SI 
26 
S3

23.0 
154.0 
53.0
20. a
32.«
15.8 
K.O

Mean.

81.0 
236.0 
43.0 
28.0 
7.1 
4.8 

13.5 
22.0

69 
342 

49 
73 
60 
27 
22 
24

635 
646 
201 
127 
158 
89 
46  37 
71

1. 162.0 
794.0 
113.0 
35.0
16.7 
18.  
18.4

Per
square 
mile.

0.135 
.395 
.071 
.046 
.012 
.008 
.023 
.037

.115 

.572 

.082 

.122 

.100 

.045 

.037 

.040

1.060 
1.080 
.336 
.212
.264 
.149 
.077 
.062 
.119

1.943 
1.328 
.199 
.059 
.628 
.031
..tm.

Run-off.

Depth in 
inches on 
 drainage 

area.

0.095 
.441 
.082 
.051 
.014 
.009 
.026 
.043

1.620

.04 

.64 

.09 

.14 

.12 

.05 

.64 

.05

1.17

.35 

.88 

.37 

.24 

.29 

.17 

.09 

.07 

.14

2.60

2.17 
1.53 
.22 
.07
.m
..03 
.94

4.09

Total in 
 &cr<j-f6et.

3,QSO 
14,043 
2,619 
1,697 

437 
295 
803 

1,353

24,297

1,368 
20,359 
3,013 
4,344 
3,689 
1,689
i,3e§
1,476

37,201

11,383
28,182 
11,969 
7,789 
9,402 
5,472 
2,828 
2,282 
4,368

83,554

m, 144
48,821 
7,081 
2,152 
1,027 
1,107 
1,131

130.463

NOTE. Aiea used in computing these tables is the ssiae as published in the Canadian Mydrometric 
reports which was changed from time to time as more definite information of the drainage basin was 
obtained.

Mean monthly discharge, in second.-feet, of Frenchman River at Phillips's ranch, Sask.;
W09-1917.

Year.

1909..................
1910..................
Mil. .................
ItJS. .................
1913
H14., ................
W15. .................
ms.-.. ..............
1917..................

Average...... _ .....
Average run-tsff.scre- 
feet.................

Average run-off per 
square mile.........

Keb.

e835

Mar.

650
o54 

o646

50 

3,074

Ajar.

o554 
o54 
401 

1*524 
o443 
238 
342 
201 

1,162

468 

27,848

May.

242 
39 
S3 

173 
55 
43 
49 

127 
794

178 

10,945  

June.

205 
21 
53 
59 
36 
28 
73 

158 
119

84 

4,998

July.

143.0 
6.5 

37.9 
34.fl 
24.O 
7.1 

 60.0 
«9.0 
35.0

48 

2,f51

Aug.

33.0 
5.1 

22.0 
22.0 
13,7 
48 

27. « 
46.0 
16.7

21

1,28-1

Sept.

21.0 
6.9 

21.0 
27.0 
13.3 
13.5 
22.0 
37.0 
18.6

20 

1,199

Oct.

41.0 
19. S 
32. 6 
17.0 
17.2 
22. Q 
24.£ 
71.0 
18.4

28 

1,722

Nov.

«27"

------

Total 
in acre- 
feet.

52.666 
6,854 

S8.-967 
39,768 
36,629 
24,321 
37,269 
83,554 

130,463

49,979 

£4,919 

85

o Incomplete record -sat included IB average. 
» Reduced to monthly -average. 

NQOT- aeooras ol -Frenchman Elver at Eastend nsed lor years 1909-42.



PLATE XXIV.

A. ENRIGHT & STRONG'S DAM ON FRENCHMAN RIVER NEAR EASTEND,
SASKATCHEWAN.

B. FORT BELKNAP INDIAN DAM FOR AGENCY DITCH, ON MILK RIVER NEAR
HARLEM, MONT.
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FRENCHMAN RIVER AT EASTEND, SASK.

LOCATION. At Enright & Strong's ranch, in SE. \ sec. 31, T. 6, R. 21 W. third 
meridian, at the Canadian Pacific Railway bridge about half a mile east of the 
Eastend depot. (See PI. XXIV, A.)

DRAINAGE AREA. 648 square miles.
RECORDS AVAILABLE. Incomplete records of open water flow from April 21, 1909, 

to October 31, 1916.
GAGE. Vertical staff fastened to the downstream pile of the fifth bent from the west 

end of the bridge; read by Byron Walters, William Joseph Brummitt, and C. 
Torkelson,

DISCHARGE MEASUREMENTS. Made by wading or from a bridge.
CHANNEL AND CONTROL. Bed sandy and clean; not likely to shift. Banks high but 

subject to overflow. An artificial control was constructed of sheet piling and 
rock one-quarter mile downstream from gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 10.35 feet April 
4, 1915 (discharge measured 2,750 second-feet); minimum stage recorded. 1.03 
feet (discharge, 0.1 second-foot) September 6 to 9,1910. (Seehydrograph, PI. XXV.)

ICE. Station not maintained during winter.
DIVERSIONS, A number of authorized, projects divert water for irrigation above this 

station. A small quantity of return flow finds its way to river channel above gage.
Amount of water diverted by Enright & Strong's ditch, above the station, is added 

to the flow in the river to obtain daily discharge.
ACCURACY. Stage-discharge relation practically permanent except during spring 

break-tip, when it is affected by ice. Gage read daily to handredths. Dis 
charge for early spring estimated from discharge measurements; discharge for 
other periods obtained by applying daily gage heights to rating table. Gage- 
height observations in the years 1911, 1912, 1913, 1914, and 1916 unreliable; 
record of daily discharge for these years roughly approximate; other records fair.

Discharge measurements of Frenchman River at Eastend, Sask., 1908-1916.

Date.

1308. 
July 13

31

1QAQ

Apr. 19
30

May 1
19

26
July 13

31
Aug. 23
Sept. 21

1910.
Apr. 18
May 11 

31

July 15

4
6
8

11
16
26

Sept. 16
Oct. 12

Made by 

.....do..................

.....do..................

F, T.Fleteber... ......
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

....-do..................

.....do..................

.....do..................

.....do..................

.....do..................
E.G. Swan............
.....do..................
R.J. Buriey... ........

R. G. Swan............
B. 3. Buriey...... ...

.....do........./........

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

1.10

2.94
2.52
3.465
L55
3.34
3,15
L93
1.36
1.42

2.04
1.75 
1.35
1.36
LI

1.66

1.07
1.14
1.1
1.13
1.11

Dis 
charge.

8ee.-ft.
0.47
1.4

Q93.2
224.4
159.8
311.2
37.9

266.6
249.5
73.5
13.5
17.0

63.57
35.59
8.88
8.52
.77

6 .22
6.24
6.22
6.29
6.4
6.24
6.66
6.36
6.92
6.72

Date.

1911. 
Apr. 13

17
17

May 3

July 5
10
27

31
Oct. 14

1912.
Apr. 24

25
May 13

July 2
29

Oct. 7
Nov. 2

1913.
Apr. 24
May 12

July 14
30

Aug. 23
Oct. 16
Nov. 7

Made by  

G.H. Whyte... ...... .

.....do..................

.....do  ............ ...

.....do..................

.....do........ .......

.....do.... ....... .....

.....do..................

.....do..        ....

.....do  ...............

.....do.  .   ..   ....

G.H.Whyte.. ........

J. S.Wright... ........

.....do   ..............

.....do...........*....... 

.....do..................

.....do   .............

.....do . .  .   

J. S. Wrlght.    ....
E. W. W. Hughes. __ .

. ....do..... ........... ..

. ....do...... .......... ..

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
4.520
5.155
6.280
2.360
1.550
1.900
1.660
1.320
1.270
1.230
2.530

4.705
4.63
3.78
2.77
1.94
1.74 
1.89
1.98
2.18

2.69
1.66
2.19
1.93
2.03
3.69
3.69

Dis 
charge.

Sec.-ft. 
465.95
CCfi QO

943 67
86.21
94. SO

49.36
31.04

O CQ

5.64
4.31

29.26

324.4
321.1
169.1
60.5
12.0
6.9
8.2

19.1
13.2

106.0
71.0
14.4
25.0
14.3
13.1
14.4
18.2

Ice present. 6 Discharge determined by using a 30-inch \veir.
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Discharge measurements of Frenchman River at Eastend, Sash., 1908-1916. Contd.

Date.

1914. 
Apr. 14

17
18
20

May 2
22

July 16

15
22

1915.
Mar. 16

25
27

5
6
9

14
15
19

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
E. W. W. Hughes......

.....do..................

M. H. French..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

height.

Feet.
c Aft

4.41

3.64
3.28
3.25
3.24
3.12
3 AC

3.18
.74

1 34

3.20
3.50
S on

3 no

3.65
10.35
9.35
5 QK

3.09
2.52

Dis 
charge.

Sec.-ft.

268.00
191.00
95.00
37.00
14.80

4.40
3.00
2.10

ol.Sl

18.2
77.0
84 0
68.0

107 ft
2, 750. 0
2, 042. 0
1,070.0

OCA n

134.0
141.0
09 n

Date.

1915.
May 8

July 8
30

Aug. 21
Sept. 9

22
Oct. 12

26

1916.
Mar. 20

30
31

Apr. 1
3
8

May 6
12

July 7
20

-> 31
Aug. 26
Sept. 27

Made by 

.....do..................

.....do..................

.....do..................

.....do..................
G. H. Whyte..........

.....do..................

M. H. French ..........
.....do..................
.....do..... .............
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
L. P. B. Miles..........
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
1.43
1.72
1.67
2.11
1.69
1.58
1.52
1.65
1.56

5.28
4.98
3.96
3.75
3.21
2.66
2.43
1.96
3.14
2.25
2.04
2.61
1.83
1.92
2.03

Dis 
charge.

Sec.-ft. 
15.0
40.0
37.0
81.0
35.0
29.0
21.0
32.0
28.0

162
419
412
387
278
164
110
41

310
78
51

146
32
32
51

a New station. 

Daily discharge, in second-feet, of Frenchman River at Eastend, Sask., 1909-1916.

Day.

1909. 
1. ..........................
2...........................
3. ........................ ..

5...........................

7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
OQ

24...........................
O*.  

26...........................
97

28...........................
29...........................
30
31...........................

Mar. Apr.

904
745
595
qco

455

650
74*

507
OftQ

219

May.

158
128
OCA

Q91

841

487
265
187

m K

154 5
253.8
994 ^

198.5
168.5
fOK K

363.8

137.4

O1 Q K

313.8
266.4

169.5
11 K Q

101.8
87.5

80.4

June.

61.3
V) ^

22.4
q-t A

01 A

41.4

49.5
62.4

63.4
49.5

39.5
O4 K

24.4
25.5
31.4
52.5

999 ^

1,348.0
KAO

OQK

261
214
i ^
203
203

July.

159
147
118
107
179

261
281
202
156

399
277
262
216

152
139 '
97 8
73.6
96 4

83.5
60.6
49.6
37.4

64.7
103.0
101.0
76.7
64 7
75.1

Aug.

63.1
52.7
42.7
41.1
42.7-

41.1
39.6
41.1
42.7

41.1

39.6
39.6

28.5
20.6
20.6
19.5
18.8

18.8
21.2
24.2

22.6
24.2
24.2
22.6
30.9
28.4

Sept.

24.2
24.2
22.6
22.6
24.2

24.2
22.6
24.2
24.2
22.6

22.6
22.6
22.6
99 fi

27.1

27.1
19.0
19 0
27.1
18.1

17.4
17.4
17.4
17.4
17.4

16.6
16.6
16.6
16.6

Oct.

16.6
16.6
16.6
16.6
16.6

16.-4
16.6
17.4
17.4
17.4

17.4
17.4

i225. 0
81.1
81.1

57.1
57.1
57
57
45

45
45
45
35
35

35
35
35
35
35
35

Nov.

o Enright & Strong released the head on their dam. -
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Daily discharge, in second-feet, of Frenchman River at Easlend, SasTc., 1909-1916 
Continued.

Date.

1910. 
1.. ..........................................
2.. ..........................................
3............................................
4... .........................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11............................................
12. ...........................................
13............................................
14... .........................................
15. ...........................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27... .........................................
28............................................
29............................................
30............................................
31............................................

1911. 
1.................................... .......
2............................................
3............................................
4............................................
5............................................

6............................................
7....................... ...................
8............................................
9...................... ..... .....

10............................................

11.................................... .. .
12....................
13..................... ..... . . ..
14............................................
15............................................

16..................... .. ...................
17............................................
18. ....................... ........ .
19... .........................................
20................... ............ ... .. ..

21..............
22...................... . ..... .. .
23................ .
24...................... ....... .. . .
25............................................

26.............. .....
27..................... . ...... .
28...................... ................. .
29............................................
30..................... .........
31....................

Apr.

65
65
59.8

59.2
59.2
59.2
54.0
54.0

49.0
49 0

44.2
44 9

485
439

336
onfl

238
1 f*7
TV7

904

1.870
1,126

Klti

344
OQC

144
738

388
319

Q-l A

287
253
IQfi

170

1 KQ

146
1 9Q

117
OS

May.

44.2
44.2
44.2
44.2
44.2

44.2

44.2
39.9
39.9

36.7
36.7
36 7

42.3

46.4

46.4
46.4
46.4

37.2
37.2
40.9
43.5
40.8

33.9
9fi Q
94 Q

24.3
94 Q

24.3

102
112
98
88
98

05

84
A9
04

44 9

89.1
89.1
99.6
90 6
Q7 9

99.6
99.6
on fi
ofi a

on R

S1 ft

76.6
72.6
QI a
Qi a

79 ft
79 ft
79 ft

63.6
72.6
72.6

June.

23.8
23.8
23.8
22.9

21.9
OQ A

23; 4
23.4
93 d

25.1
25.1
OK 1

25.1
25.1

24.1
22.5

24.6
24.6

21.0
17.8
17.8
17.8
15.7

14.6
14.1
107

13.7
107

63.6
68.6
79 ft
EC (\

56.6

55.6
55.6
51.6
47.6
58.5

57.4
70.0
43 1
30.6
36.6
QO R

55 6
44.6
36.6
44.6

114
47.6

CO G.

47.6

40 6
44.6
44.6

55.6

July.

13 7-
12.9
11.7
11.7
199

12.5
7.6
7.3
1.9
1 9

1.5
4.4
4.4
1 Q

2.1

.8

.8
1.4
1.8
3 0

4.0
4.0
7.7
8.5

11.5

11.5
 I O Q

8 C

8.5
4 9
4.4

51 6
59 6
r>9 6
67.1
67 8

CO -I

62 1
Krt O

40.1
30 9

33 0
32 9
32 9
OQ Q

04 -i

32 1
29 4
oc o

97 Q
28 1

27 0
26 9
97 PI
OQ ft

OK 7

24 5
9°. 1
19 1
OO Q

24 6
24.0

Aug.

4.4
4.4

5.6
5.6

7.1
6.5
7 Q

7.6
7.6

7.6
7.6
7.6
7.6
6.0

6.0
=. 7

5.7
5.7
e o

fi 3

5.6
5.6
3 C

3 C

2 4
2 1

1.5
.7
.7
g

21.8

16.8
17 Q
oq K

99 7
21 0
91 1
20 5
99 7

27.7
OR 9

24 9
20 7
22 7

OO 1

94 7
OK R

24.1
22 6
20.7
19 9
99 S

26.4
fW Q

91 £

91 1
19 6
14.2

Sept.

0.9
2.7
2.7
2.7
2.7

2.5
2.5
2.7
2.7
8.5

8.6
8.7
9 A

9.7
9.7

9.2
9.2
9.4
6.5
6.5

7.7
8.0
8.0
9 1
9.1

9.4
10.0
9 7
9 6
9.6

14.0
n o

n o
13 2
CO Q

61.0
36.1
19 0
16.0
14.0

14.0
13 0
11.0
12 0
20.0

91 ft
91 ft
21 0
19 0
19.0

20.0
1Q ft

16.0
13 n
19 ft

9.4
7.6

60.0
93 ft

Oct.

9.1
9.1
9.1
9.1
9 1

9.1
9.1
8.8
8.8
7.3

7.3
12.4
12.4
12.4
11.9

11.9
11.9
12.2
12.2
12.5

12.5
12.1
12.1
11.1
11.1

11.1
11.1
11.1
8.9
8 9
8.9

9 T
16 1
18 /
25  
281

97 1

30
36
36 '
00

36 '

35
QA

3534 l

09
OQ

97 -,

26
 *' j

QA
00

00

42
41

43
°.Q
OQ

OQ

39

a Flash boards taken off dam Sept. 28. 
work of beavers.

123678° 20  23

From this date to the end of season gage heights were ailected by
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discharge, in, gee&nd-feet, o/ Frenchman liiver at Eastend, S®sk*, 1909-1916 
Continued.

Day.

1912. 
1....................................
2....................................
3.... ................................

5....................................

6......

g
9...... ..............................
10....................................

11....................................
12....................................
13....................................
14....................................
15....--. ............................

16................................. ..
17....................................
18....................................
19................................. ..
20....................................

21.......... .........................
22....................................
23....................................
24....................................
25................................ . .

Of,

°7
28. . ............................... ..
29....................................
39....................................
3JU. ..................................

1913.

2......
g
4....................................

6................................
7....................................
8....................................
9....................................

11...................................

13....................................
14................................
15....................................

16....................................
17................................
18....................................
19...................... ............
20................................

21....................................
22....................................
23....................................

25....................................

23....................................
27....................................
28-.... ...............................
29....................................
30....................................
31-.... ....... ........................

Apr.

891.0
773.4

695.2

625,0
526.6
449 4

425.6

383. 6
342.0
316.0

314.0
298.0
286.2
271. &
263,8

enn

830
t 1^*.

1,174

759
A7K

679
693
640
CflA

336

177

114
110
120
107
62

36

57
60
62

May.

263.8
258.4
229.9
219.7
216.3

218.0

253.0
260.2

212.9
193.5
169. 4
153.8

137.6
130.4
118.7
11° 1

1 -to o

111.0
114.3

. 81.0

92.0

221 4

01 ft 0

72
64
en

655
656

656
657
658
658
658

b ^Q
60
63
62
69

75
SO
84
94
94

(u n
101.0
103.4
10S.4
118.4

112.4
irwa i

107.5
106.9
95.9
89.9

June.

149. 9
110.0
102.0
93.0
83.0

65.6
57.6
61.6
46.6
41.0

41.0
35.1
«yq q

38.2
93 0

9S.O
85.0
77.4
83.0
CO fi

44.5

25.5
22.8

23.0
9f 7
26.6

26.2

76.9
75.9

56.9
48.1

31.5
31.2
30.2
3  1
14.1

13.6
13.3
13.7
13.5
13.7

13.7
13.8
16.4
24.0
71.0

65.0
71.0
76.0
65.0
61.0

52.0

42.0
38.0
35.0

July.

28.8
30.4
35.4
36.9
37.5

37.0
36.3
36.1
34.9

34.2
34.0
33.9
34.6
34.2

34.5

<M n

33.1
f>0 Q

32 0
o*> 9

32. G
32.3

32.9

32.6
32.3
31.8
an 7

30.0
28.0
28.0
28.0
28.0

29.0
29.0
28.0
26.0
22.0

 622.0
22.0

623.0
24.0
22.0

20.0
620.0

19.4
18.8

17.8
16.8

15.6
T^ 9

15.0
14.8
14.5

I-*. 3
14.2

Aug.

28.0
27.5
27.5
27.3
26.6

26.3
26.8
26.2
25.6

24.6
24.5

23.6
92 5

<>2 0

20.0
17 9

17.5
16.0

15.9
16 9

16.0
16.9

oo n

24.2
24 1

14.1
13.9
13 9
13.8
13.7

13.7

13.5
1^ *»

1^ 4

13.3
13.3

13.2

 to Q

13.3
tQ Q

13.4
13.3

1Q Q

13 *>
to -I

Sept.

23.8
23.4
23.6
23.4
23.2

22.7
20.75
20.35
20.35
20.35

21.20
20.35
20.35
19. 15
18.75

17.95
17 95

18.75
0177.6

72.25
20.35
19.95
18.75
TO OK

17 95
-j 7 cc

17.15
16.35

Oct.

16.35
16. 35
15. 55
14.75
13. 55

13.55
12.45
13.95
14.75
13.95

13. 55
13.15

13.95
14.75

17.15
17.15
17. 95
18.35

OA or-

jq 95

20.35
21.20

21 20
21.20

21.20
91 20
20.75

Isov.

19.95
22:10
18.73
19.15
19.55

20.35
21.65
23.00
22. IB
25. SO

31.50
38. W
OQ Pft

42.40
43.10

. ......

::::::::

« Flash boards taken out &f Strong & Day's dam,
6 Interpolated.
c Putting flash hoards in Strong & Day's dam.



WATEE SUPPLY OF ST. MAEY AND MILK EIVEES, 1898-1917, 355

Daily discharge, in second-feet, of Frenchman River at Eastend, Sas~k., 1909-1916 
Continued.

Day.

1014.

2....................................
,1

5--.. ................................

n

8....................................
fl
10....................................

11....................................

i^j
14....................................
15....................................

16....................................
17....................................
18....................................
19....................... .............
20....................................

21....................................
22....................................
23....................................

25....................................

26....................................

28....................................

30............................. .......
31....................................

1915. 
1.......... ..........................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

11....................................
12....................................
13....................................

15....................................

16..................................
17...... ..............................
18...... ..............................
19...................................
20-... ............................. ...

21.... ................. ...............
22...... ........................... ...
23.  .- ..............................

^.,... ...............................

26~. . --..... ................ .........
27.---- ..................... .........
28  .........    ...... ............. .
29.. ......................... .........
30...... ......... ............. .......
31....................................

.Mar.

........

........

........

........

5
K

45

c;:n
01ft

80

CA

40

Q7

30

99

20
20
20
25
40

1Q O

^18. 2
1Q 9

17.2
1Q R

26.0
^28.0
d 68 0
134.0
77.0

55. 0
84 0

d £Q_Q

^76.0
d74.0
^71.0

Apr.

45.0
62.0

105.0
235.0
400.0

500.0
QAA A

650.0
475.0
360.0

280 0
260 0
889.0
585.0
431.0

180.0
133 0

OQ f\

Oft ft

25.0
48.0
35 0
oc ft

18.6
18.6

179
17 2

68.0
154.0

1,366.0
2,669.0
2,263.0

975.0
594 0
'WS ft
oeo A

224.0

182.0
151.0
135.0
142.0
1OD f\

146 0
98.0
85.0
Q9 A

77.0

ort i

15.9
Ifi 7

46.3

May.

18.6
24. 9
9Q C

34 9
37 Q

^.7 1
07 i
07 o
QQ 9

d.1 9

41 2
40.2
37 fi

36.4
33.6

36.4
Qfi A

39 2
07 c

07 1
oc i

01 I

00 fi

O 1} yl

00 0

oa o

34 2
0.7 <j

3r O
OO *}

JQ A

17,1
15.4

21.4

26 5
oe 7

91 nl

OK 1

oo o
90 A

oo n
90 o

115.4

96 4
Sfi S

CO 0

C1 A

47.4

66 2

On A

07 A
QO f\

62.2

June.

38.8
qo Q

27 0
on Q

28.6
20.5
22 5
29.3
IS 2

1-5.5
13.7
15 7
19 7

U o

14.7

no Q

9ft ^
-oo O

130.0
70 7

51.6
29.0
oo n

99 ft

22.0
20.0
20.0
19.4

49.5
159.4
1&fi ft

177.7
170.1

m K

QO n
o^> o
76.2

74.7
72.1

KA A

AQ 7

41.8
46 7

99 7
128.4

104 4
110.0

iAfi 7
Aq V
00 *>

oo o

84 3

July.

22.8
20.6
I K Q

15.3
14.8

13 A

10.7
10,1

7 0

5.6

5 0
3 0

3 A

2.7
1 Q

« 5. 2

Q Q 9

o7.6
«4.3

«3.6

<»3.6
03.8
13.5
a 3. 5
fl 3 **

3 1

56 4
54! 7

59 5
61.4
*o e

50.0

75 5
71.7
70 i

7K o
70 A

86.0
111

107.0
102.0
07 n
92.0'
84 4

7c A

62.7
?T 8

S2.6

Aug.

3 1/1
S in
3 1 A

3 10
0 /A

3 iA

3 40
3-70
0 7A

3 40
3 40
3 ift

3 1 A

3 40
3 7A

5 00
3 7n

3 JA

61.78
2 on

O KA

2 §0

2 QA

2 EA

2 CA

O CA

2 CA

65.6
62.4
54 4
en A

40 2
OQ C

qi A

q/\ 0

26.4
26 4
5tl °^
f)A 9

Oq A

OQ 7

9A o
OQ q
9q ft

90 n

Q7 n
00 A

01 C 0

97 9

9,1 7

O1 Q

20.0
19.5
17.5

Sept.

9 R
9 5
9 <>

2.5
2.7

°. 1
3 1
3 1
3 1
Q 1

3 1
3.1

11.7

00 A

25 0
22.0

13.4
10 **

9.0
9 /1

Q 1

7 fi
7.5

7 5
7 5

7.S

1 o r>

10 Q

10 5

7Q A
.A^S 4
*»rt A

29 0
26.0

27.0
29 0
9Q A

9Q A

30.0

29.0
27.0
30.0
00 A

OQ A

240

23.0

fyt n

25 0
24.0

Oct.

7 0

fi -1

10.5
1*2 9

19.5

26,0
22 0
f)Q />

*>o n
*>Q rt

oa A

20.0
21.0
22 C
26.0

on A

09 f|
oo fi
OO A

qo A
00 /i

09 ft

OJ f)

0| A

20.0
30.0
Ql rt
oa A
OJ A

24
90

9*i
«q

23

9K

24

9K

9tr

9^
91;

29

27
27
25

27
26

26
26
9fi

24
SI

a Discharge obtained from weir measurements, 
& New station established.

c Interpolated, 
d Estimated,
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Daily discharge, in second-feet, of Frenchman River at Eastend, Sask., 1909-1916-
Continued.

Day.

1916. 
1...... ..............................
2....................................
3............... .....................
4....................................
5....................................

6....................................
7........ ............................
8....................................
9....................................
10....................................
11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22..............:.....................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
t(\
«M

Mar.

162

«650

01,400
o700
o300

o240

ol,025

419
,41 O

Apr.

387

278
244
17S

ill
159
166
166
400

484
524

328
257

196

173
110
64

64
11
fil
80
19

66
KO

82
54
68

May.

69
57

122

124

88
88
88
88

88
72
72
72
58

58
58
58
46
46

46
46
46
46
58

144

440
480
480

June.

531
40 1
491
491
411

vn
370
ssn
294

259"228

199
199
175

174
152
1 *\\

131
iqn

130
111
111
110
129

110
92.9
92.7
76.5
76.3

July.

77.1
102.0

93. S
93.6
86.5

86.3
86.1
77.5
73.3
73.9

60.1
59.4
55.5
50.9
50.2

50.5
49.9
68.3
60.7
CO 1

53.1
48.7
38.7
38.7
48.7

60.7
48.7

363.0
239.7
183.7
148.7

Aug.

107.7
84.4
68.3
49.6
43.7

43.2

41.2
44.5
51.4

54.7
62.6
65.6
62.4
58.4

53.0
49.5
42.8
41.2
11 ^

39.7
38.6
36.7
41.0
38.4

42.6
42.8
42.8
40.7

33.3

Sept.

34
46
33
32
32

33
31
38
37
36

35
32
31
^9

31

30
32
00

31
31

31

32
31
32

^2
oo

42
43

Oct.

46
54
58
58
58

62
65
66
66
77

82
88
91
01
93

91
80
77
79

66

64

61
58
61

59
61
59
EQ

62
61

a Estimated.

NOTE. 1912: Ice present Apr. 1-12; data inadequate to determine discharge.
1913: Ice in river Apr. 3. Shifting control Apr. 24 to June 9, July 15-29, and July 31 to Aug. 22. No 

observer after Aug. 23. 
1914: Discharge estimated Mar. 13 to Apr. 12 and June 23-30.

Monthly discharge of Frenchman River at Eastend, Sask., 1909-1916. 

[Drainage area, 648 square miles.]

Month.

1909. 
April 21-30. .......................
May...............................

July...............................

The period. .................

1910. 
April 18-30........................
May...............................

July...............................

The period. .................

Discharge in second-feet.

Maximum.

904 
921 

1,534 
399 

63 
27 

225

64.40 
46.40 
25.10 
13.70 
7.60 

10.00 
12.50

Minimum.

219.0 
46.4 
22.4 
37.5 
18.4 
16.6 
16.4

44.20 
24.30 
13.70 

.80 

.70 

.90 
7.30

Mean.

554.0 
242.0 
204.7 
143.1 
32.9 
21.1 
41.3

54.32 
39.29 
21.34 
6.51 
5.06 
6.91 

10.50

Per 
square 
mile.

0.855 
.373 
.322 
.225 
.052 
.033 
.065

.086 

.062 

.034 

.010 

.008 

.011 
  .017

Run-off.

Depth in 
inches on 
drainage 

area.

0.318 
.430 
.359 
.259 
.060 
.037 
.075

1.538

.041 

.071 

.038 

.012 

.009 

.012 

.020

.203

Total in 
acre-feet.

10,988 
14,880 
12, 182 
8,801 
2,021 
1,251 
2,537

52,666

1,400 
.2,416 

, 1*270 
400 
311 
411 
646

6,854
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Monthly discharge of Frenchman River at Eastend, Sask. } 1909-1916 Continued.

Month.

1911. 
April..............................

July...............................

September. .......................

1912. 
April 13-30.. . .....................
May...............................

July....... ........................

The period. .................

1913. 
April 4-30.... .....................

July...............................

1914. 
March 13-31 .......................
April..............................
May...............................

July...............................

September. .......................

The period. .................

1915. 
March 16-31. . .....................
April..............................

July...............................

September ........................

The period. .................

1916. 
March 19-31.......................
April..............................
May...............................
June ..............................
July...............................

Discharge in second- feet.

Maximum.

1.870 
112 
114 
68 
28 
61 
43

1.460 
263.8 
149.9 
37.5 
28 

177.6 
21.2 
43.1

1,174 
118 

77 
30 
14.1

550 
889 

41 
130 
23.0 

5 
33 
39

134 
2,669 

243 
181 
111 

70 
116 
30

1,400 
524 
480 
531 
363 
107.7 

46 
93

Minimum.

98.0 
34.0 
31.0 
19.0 
14.0 
7.6 
9.0

263.8 
81 
22.8 
28.81 
14.5 
16.3 
12.4 
18.7

36.0 
55.0 
13.3 
14.2 
13.1

5.00 
17.20 
25.00 
11.20 
1.80 
1.78 
2.50 
7.80

17.2 
15.9 
15.4 
42.0 
44.0 
17.5 
17.2 
23.0

162 
51 
46 
76.3 
38.7 
33.4 
30 
46

Mean.

401.0 
82.9 
53.2 
36.6 
22.2 
21.4 
31.8

523.5 
173.2 
58.9 
33.7 
22.4 
26.9 
17.1 
27.4

408.0 
79.9 
40.7 
21.2 
13.5

83.0 
247.0 
36.0 
28.0 
7.2 
3.1 
9.0 

27.0

54 
352 

57 
91 
73 
33 
31 
26

627 
196 
130 
229 

86 
50 
34 
68

Per
square 
mile.

0.587 
.121 
.078 
.054 
.033 
.031 
.047

.766 

.254 

.086 

.049 

.033 

.038 

.025 
^ .040

.597 

.117 

.060 

.031 

.020

.129 

.382 

.056 

.043 

.011 

.005 

.014 

.041

.083 

.543 

.088 

.140 

.113 

.051 

.048 

.040

'.968 
.302 
.201 
.353 
.133 
.077 
.052 
.105

Run-off.

Depth in 
inches on 
drainage 

area.

0.655 
.140 
.087 
.062 
.038 
.035 
.054

1.071

.51 

.29 

.096 

.057 

.038 

.042 

.03 

.02

1.08

.599 

.135 

.067 

.036 

.017

.854

.091 

.426 

.065 

.048 

.013 

.006 

.016 

.047

.712

.05 

.61 

.10 

.16 

.13 

.06 

.05 

.05

1.21

.47 

.34 

.23 

.39 

.15 

.09 

.06 

.12

1.85

Total in 
acre-feet.

23,861 
5,097 
3,166 
2,250 
1,365 
1,273 
1,955

38, 967

18,690 
10,649 
3,505 
2,072 
1,377 
1,601 
1,051 

815

39, 760

21,832 
4,913 
2,422 
1.304 

616

31,087

3,141 
14,722 
2,183 
1,678 

443 
19'.? 
536 

1,642

24,537

1,714 
20,945 
3,505 
5,415 
4,489 
2,029 
1,845 
1,599

41,541

16, 163 
11,663 
7.993 

13,626 
5,288 
3,074 
2,023 
4,181

6J,011

NOTE. Discharge of approximately 50 second-feet per day continued during first part of November in 
16?' These tables show total discharge of the river and Strong's ditch at the point. In 1916 records

for this ditch are incomplete, and they were affected by operations of beavers.
Area used in computing these tables is the same as published in the Canadian hydrometric reports

which was changed from time to time as more definite information of the drainage basin was obtained.
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Duration of flow (number of days in the year) of Frenchman River at Eastend, Sask., 
1909-1916, and Phillip's ranch, 1917.

Flow (second-feet).

4,000...............
3,fl00...... .........
2,000...............
1,500...............

1,300...............
1.200...............
1.100...............
1.000...............

800. ...... .........
700................
600................
500................
450................
<m. ...............
350.. ..............
300................
250. ...............
200................
150........ ........
100...............
90.. ...............
SO.. ...............
70........... . ..
60............ ....
50.................
40.................
30.................
20.................
10. ................
«... ...............
8. .................
7..................
6..................
5..................

3..................
2..................
1... ...............
0. .................

1909

1

2

2

5
7
8

11
13
13
19
21
31
40
56
69
71

80
87
94

116
134
165
194
194

194
194
194
194
194
194
194
194

1910

8
31
39
65

101

133
147
152
161
1 7f\

173
184
191
197

1911

3
12
9ft

30
qn

55
72

103
155

1 S3
1S3

184
184
184
1S1

184
184

1912

1

1
1

3
6
7
7

10
11
14
22
32
36
Ifl

54
cn

61
63
67
73

1 AQ

169
91 7
91 7

217
917
917
917

217
217
917
917
917

1913

2
2
2

5
9

11
12
13
13
14
15
15
16
28
32
35
42
54
68
71
79
97

142
142
142
142
142
142
142
142

142
142

1914

2
2
3
6
7
9

11
13
15
16
18
21
21
24
26
97

28
37
89

125
153
155
158
168
168
174
180
216
911

235
235

1915

2
2
3
3

3
3
4
4
4
4
5
5
5
5
6
7
9

15
32
39
55
74
92

105
123
142
215
230

230
230
230
230
230
230
oon

230
230

1916

"

1
1
1
2
3

45'
7
9

16
22
27
30
36
40
57
74
82
97

109
135
164
194
228
228
230
230
230
230
230
230
230
230
230
230
230

1917

1
g
4

1?
14
18
22
25
27
31
33
34
36
37
37
37
39
40
42
49
54
68
69
70
73
79
90
97

103
139
214
214
214
214
214
214
214
214
214
214

Total.

1
3
6

15
20
25
29
35
38
46
54
60
73
86
97

109
125
138
168
201
252
345
380
435
495
578
679
814

1,026
1,358
1, 662
1,685
1,701
1,726
1 731
1,746
1,761
1,800
1,826
1,837
1,843

Average.

1
2
2
3
4
4
5
6
7
8
9

12
10
14
15
18
22
28
38
42
48
55
G4
75
90

114
151
185
187
189
192
192
194
196
200
203
204
205

FRENCHMAN EIVES, AT 7  RANCH, SASK..

LOCATION. In SE. \ sec. 27, T. 5, R. 16 W. third meridian, at 76 ranch, 15 miles 
northeast of Waldeville and 22 miles south of Admiral, Sask.

DRAINAGE AREA. 1,106 square miles.
RECORDS AVAILABLE, Incomplete records April JO, 1914, to November 11, 1916; 

complete records 1917, during open water period.
GAGE. Vertical staff; read by G. P. Nash and J. M. Nash.
DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. Bed clay; permanent Left bank steep; subject to over 

flow; right bank not subject to overflow. Control gravel; not permanent.
EXTREMES OP DISCHARGE. 1914-1917: Maximum stage recorded, 10.90 feet July 3, 

1916 (discharge 2,412 second-feet); no flow August 18 to August 23, 1914.
ICE. Stage-discharge relation affected by ice during period of spring run-off and 

during late autumn. Observations discontinued during winter.
DIVERSIONS. There are a large number of small irrigation systems on this stream 

and its tributaries above this station.
ACCURACY. Stage-discharge relation not permanent. Gage read twice daily to hun 

dred ths throughout open-water season. No measurements taken above gage 
height 4.32 feet. Records for April and May, 1917, are approximate. D^ily 
discharge ascertained by applying mean daily gage heights to rating table, or 
when stage discharge relation is affected by ice, estimated. Records fair.
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Discharge measurements of Frenchman Eiver at 76 ranch, Sask., 1914-1917.

Date.

1914.

11
t f?

17
May 13

15

Oct. 23

1915.
May 10

19
21
OK

23
24
23

JuJy a
26
29

'Aug. 20
29

Made by  

E.W.W. Hughes......
.....do..................
.....do ...............
.....do..................
E.W.W. Hughes......

.....do...... ............

.....do..................

F. R. Steinberger ......
.....do..................
.....do..... .............
.....do..................
... ..do..... .......... ...
.....do.... ........ ......
.....do..................
. ....do........ ........ ..
.....do..................
... .do..................
.....do..................
.....do........ ..........
.....do..................

Gage 
height.

Feet. 
4.92
4.97
5.04
4.32
2.66
2.80
1.48
2.00

2.10
2.45
2.55
2.28
2.42
2.54
2.82
2.37
2.37
2.48
2.39
2.08
2.ia

Dis 
charge.

Sec.-ft. 
378.0
485.0
Kftn A

418.0
70.0
69.0

2 1

17.4

24"M
78
40
58
74

129
51
52
65
54
99

28

Date.

1915. 
Sept. 17

9ft

<)

1916.

May 17

17
27

17

20

' !917.
May 29
July 6
A ttff 1ft

Oct. 9

Made by 

.....do.................

.....do..................

.....do..................

.....do..................

.....do..................
L.B.P. Miles..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

P. R. Fetterly. ........

.....do..................

.....do...;..............

.....do..................

Gage 
height.

Feet.
9 1 7
2 11
2 21
2 19

3 ofi

2 00

4 1 ^

3 JO
0 EO

2 70
2 59
2 EO

2. 27
2 on

2 Cft

1 92
1 Q0

1.89

Dis 
charge.

Sec.-ft. 
31
91
01

30

ISO
104
381
219
221
86
ea
70

^7
05*

«37

IQQ n
65.0
15,2
1« 9

12.6

Ice present. 

discharge, in second-feet, of Frenchman River at 76 ranch, Sask., 1914-1917.

Day,

1914. 
1. ..........................

4

^. ..........................

Q

10...........................

11...........................
12. ............ ..............
13. ............... ...........
14...........................
15. ..........................

IS. ..........................

18...........................
19...........................
20...........................

21...........................
22. ....... ...................
23...........................
24...........................
25. ........ ..................

28. .........................
27...........................
28...........................
29...........................
30...........................
31...........................

Mar. Apr.

741

699
890
480
452

; 69&

60S
4333S2'
301
247

194

May.

65
87
57

45
59
49
45
41

34
33
32

28

26
26
25
25
25
25

June.

9 1
10 n

17.0
AQ (V

107.0
74.0
07 r\
ryv A

39.0

30 &
00 f\

33.0

so. a
21.0
13.0
11.0

Q A

6.8

6.8
8 f\

6.8
9 e

ia n
9.5
& «;

Jniy.

a 9. 50
«9.50

9.50
9.80
8.00

6.80
8.90
4 ££V

2.40

2.8&
2.80
2.20
1.82
2.80

2.40
1.20
1.45
1.45
9 QA

1.70
1.65
1.00
1 04

94

1 00
1 08
1.08
1.04
.94
.85

Aug.

0.70
7^

.70
CO

f^fi

.55
49
49
A1
o^»

34
 34

.^4
32q»

^*>
^ft

0
0
0

0
0
0
.55
.55

.10

.30
OA

0
.10
.10

Sept.

0 40
.38
.34
34
00

1X\
9fl
00

.14
19

.14

.20
,40

6.80

6 Qf\

6.50
13.00
tq An

12,20-
11 40
13,00

9 en

7 Sft

&.20
6.20
r; en

5,30

Oct.

S O

5.1
S o

& *>

11.0
21.0
H.4
TO n
01 A

27.0
24.0
OQ n
19 0

17.8
17.4
17.0
14.6
-to o

n o

10.1
15.0
15.0
1 0 O

11.4
11.4
11.8
12 6
13.0

Nor.

o Interpolated.
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Daily discharge, in second-feet, of Frenchman River at 76 ranch, Sask., 1914-1917 
Continued.

Day.

1915.

2 . ........
Q .....

5...---...--- ....-------  

8 ,
9 .............
10...........------- ---------

\l. ......... .-.-..--  -------
12..............-------------
11 .._.,..

\b. .............. ..- -     - 

17........-...----- ----------
1 S

1Q

on ...

91
99
OO

9<t
9* . -

26............. ..............
97
no

29
oft

31

191G.

2...........................

4.........-.....--.-.-.-....

6. ........... ...............
7...........................

9. ...........................
10...........................

11...........................
19
10

15...........................

16 ...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24..........................
25...........................

26...........................
27........................
28.........................
29...........................
30.................... . .
31........................ ..

Mar.

17.2
19.8

36.0
12.5
26.0
49 0
39.0
29.0

Apr.

34
392
455
284

1,437

1,343
1,778

803
625
339

276
276

o241
206
194

158
132
125
114
136

138
110

95
85

68
46
66
65
64

191

189
180
1 AO

152
146

May.

98
87
64
66
65

56
37
22
22
22

22

46
59
62

75
065
a56
45
38

45
41

a 43

45
39

156
176
159
143
130

130
1 JQ

143
130
1 99

130
149
10ft

108
111

104
104
101
Q°.

91

84
88
83
68
119

176
180
ISO

282
396
402

June.

55
53
104
68
104

379
352
213
147
104

68
85
68
53
40

30
28
28
40
39

36
45
53
129
104

108
73
68
45
46

420
366
282
229
187

185
160
141
243
325

223
171
146
227
390

292
211
180
146

104
107
109
107
104

162
91 ̂

195
180
180

July.

41
40
39
40
40

30
39
40
40
52

85
68
73
104
104

80
104
68
73
68

78
98
96
78
68

62
68
56
58
50
56

180
189

2,412
738
205

387
372
213
164
115

101
98
87,
87
81

74
68
62
217
01 A

171
51
51
76
64

Cf)

62
Kfi

104

292

Aug.

53
50
53
56
29

26
22
33
31
30

28
24
21
20
20

20
20
20
23
24

22
21
22
22
22

25-
25
25

a 24

133
130
124
122
90

84
80
79
136

86
79
80
75
79

79

69
63
62
61

51
42
40

640
640

640
h °.Q

639
639
639
638

Sept.

22
24
22

a 24

26
28
28

23

638.0
638.0
638.0
637.0
637.0

637.0
637.0
37.0
39.0
43.0

43.0
41.0
41.0
40.0
39.0

36.0
35.0
34.0
34.0
34.0

32.0
32.0
32.0
32.0
16.4

16.4
33.0
34.0
34.0
34.0

Oct.

22
22
30
30

a 30

30

29
29
30

30

34
43
52
51
81

78
68
64
62
61

64
79
84
84
84

88
94
94
93
84

79
78
74
72
64

67
67
66
66
64
62

Nov.

22

f

61
61
61
61
58

57
56
56
57
57

58

a Interpolated. b Estimated.
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Daily discharge, in second-feet, of Frenchman River at 76 tanch, Sasl., 1914-1&17 
Continued.

Day.

1917. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6............................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16. ...f......................
17...........................
18...........................
19...........................
20...........................

21 ...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Mar. Apr.

5
25
40
40
50

50
50
310
570
830

1,082
1,168
1,242
1,552
1,232

1,282
1,362
1,558
2,078
1,358

1,298
1,340
1,712
1,800
1,952

1,642
1,005
1,030
1,028
1,008

May.

938
948
942
962
958

908
338
342
388
205

720
762
948
910
862

808
768
762
760
758

752
750
748
745
740

600
460
321
194
194
191

June.

164
167
176
164
169

194
192
176
162
159

157
152
146
149
164

164
152
136
130
116

103
101
101
97
94

85
83
83
78
72

July.

68.0
67.0
66.0
63.0
68.0

63.0
56.0
54.0
53.0
52.0

50.0
47.0
44.0
44.0
42.0

41.0
39.0
36.0
33.0
32.0

30.0
28.0
26.0
25.0
24.0

24.0
22.0
22.0
21.0
19.3
17 Q

Aug.

16.5
15.1
15.1
14.4
15.1

15.1
13.7
13.0
13.7
13.7

- 13.7
15.1
15.8
15.1
15.1

14.4
14.4
13.0
15.8
16.5

31.0
23.0
20.0
17.9
13.7

13.0
12.2
12.2
11.4
11.0
10.6

Sept.

11.0
10.6
11.4
11.0
11.8

12.2
13.0
15.8
18.6
20.0

22.0
22.0
22.0
24.0
29.0

29.0
26.0
24.0
.22.0
21.0

21.0
19.3
17.9
24.0
26.0

26.0
25.0
22.0
27.0
39.0

Oct.

34.0
32.0
29.0
28.0
26.0

24.0
22.0
22.0
22.0
21.0

17.9
17.9
18.6
19.3
21.0

21.0
34.0
26.0
18.6
34.0

18.6
24.0
29.0
26.0
34.0

46.0
44.0
30.0
35.0
44.0
38.0

Nov.

41
39
43
41
43

44
38
33
39
41

34
42
30
33
28

30
38
52
50
58

46
48
49
45
22

33
61
50
43
51

NOTE. 1915: Gage heights not available May 12-17, Sept. 1-10, and Sept. 19-29.
1917: Stage-discharge relation affected by ice Apr. 1-10 and Oct. 17 to Nov. 30. Determinations of dis 

charge for April and May roughly approximate as no measurements were made until May 29 and none have 
ever been made above gage height 4.32 feet. Backwater fromice raised water level 0.10 foot Oct. 17-31 and 
0.05 foot Nov. 1-30.

Monthly discharge of Frenchman River at 76 ranch, Sasl., 1914-1917. 
[Drainage area, 1,106 square miles.]

Month.

1914. 
April 10-21 ........................
Mav 13-31... ......................

July.............:................

1915. 
Mar ch 24-3 1 .......................

May 1-11 and 18-31................

July..............................

September 11-18 and 30 ...........
October 1-11 ......................

The period. .................

Discharge in second-feet.

Maximum.

800.00 
87.00 

107.00 
9.80 
.73 

13.40
27.00

49 
1,437 

98 
379 
104 
56 
28 
30

Minimum.

194.00 
25.00 
6.80 
.85 
.00 
.12 

5.10

12.5 
34.0 
22.0 
28.0 
30.0 
20.0 
22.0 
22.0

Mean.

504.00 
40.00 
23.40 
3.40 
.32 

4.90 
14.50

28 
340 
51 
92 
64 
28 

. 25 
28

Per 
square 
mile.

0.4560 
.0360 
.0210 
.0030 
.0003 
.0040 
.0130

.025 

.307 

.046 

.083 

.058 

.025 

.023 

.025

Run-off.

Depth in 
inches on 
drainage 

area.

0.2030 
.0250 
.0230 
.0040 
.0004 
.0040 
.0150

.2744

.01 

.34 

.04 

.09 

.07 

.03 

.01 

.01

.30

Total in 
acre-feet.

11,983 
1,503 
1,393 

210 
20 

294 
891

16,294

444 
20,231 
2,529 
5,474 
3,935 
1,722 

411 
663

35,294
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M&nthty discharge of Frenchman River at 76 ranch, SasJc., 1914-1917 Continued.

Month.

1916. 
April 25-30. .......................
May..............................

July..............................

1&17.

July..............................

Discharge in second-feet .

Maximum.

191
402 
43O- 

2,432 
139 
43 
94 
&I

2,07g 
1,388 

194 
68 
31 
39 
46 
61

Minimum.

146.0 
68.0 

104.0 
51. & 
38.0 
16.4 
34.0 
56.0

5.0 
191.0 
72.0 
17. £ 
10.6 
10.6 
17.9 
22.0

Mean.

170 
149 
204 
233 

73 
35 
71 
5S

990.0 
796.0 
136.0 
41.& 
15.2 
21.0- 
28.0- 
41.0

Per
square 
mile.

OU54 
.135 
.184 
.211 
.066 
.032 
.064 
.052

.895 

.720 

.123 

.037 

.014 

.01& 

.025- 

.037

Run-off.

IWspth in 
inches on 
drainage 

area.

0.03 
.16 
.21 
.24 
.08 
.04 
.07 
.02

.85

1.00 
.83 
.14 
.04 
.02 
.02 
.03 
.04

2.12

Total in 
acre-feet .

2,023 
9,162 

! 12, 139 
14,327 
4,489 
2,083 
4,366 
1,265

49,854

58,909 
48,944 

* 8y 093. 
2,521 

935 
1,259 
1,723 
2,440

124,814

NOTE. Records for April and May, 1917, axe approximate. 

Mean monthly discharge, in se&md-feet, of Frenchman River at 76 ranch, Sas'k., 1914-1917.

Year.

1914......................
1815....-   -.   .-. ....
I*t6.. ....... ... ..........
1917-.. ...................

Average raiwkfE, acre-

Average run-off per square

Mar.

«2S

April.

«5W
34O

<*170
98®

665

May.

6 47
149)
796

331
*>n or«

June.

23
92

2M
13S

July.

3.4
64. a

233.0
41.0

85

5y226

Aug.

0.32
28,0ft
73.00
15,20

29

1 783

' Sept.

4v90
630.60

3&Q9
21.00

23

1,96»

Oct.

14.50
a 28. Oft

71.60
28, 06

38

2,337

 Nov.

a 58
41

41

Total 
in acre- 

feet.

<»!&,. 270
a.37,992

49,854.
124,8-14

80,953

79,860

" 72

o Incomplete record n»t included in average. & Estimated.

FRENCHMAN RIVER AT HUFF'S RANCH, SASK.

LOCATION. JH see. 5, T. 5, B. 14 W. third meridian, 40 miles by trail from Notre 
Dame D'Auvergne post office, and 75 milea from Swift Current.

DRAINAGE AREA. 1,416 square miles.
RECORDS ATAILABLE. May 22 to November 15, 1910; four discharge measurements in 

1911.
GAGE. Staff, graduated to feet and hundredths, fixed to post at left bank; read during 

1910 by Eoy Wright.
DISCHARGE MEASUREMENTS. Made by wading. When stream is too deep for wacKng 

discharge is determined by slope method.
CHANNEL AND CONTROL. Bed composed of quicksand; shifting control due to eand 

and beaver dams.
EXTREMES OE DISCHASGE. Maximum stage recorded in W1&, 2.44 feet May 21-24 

(discharge, 35.3. second-feet); minimum, channel reported dry July 28 to Novem 
ber 1. :

ICE. No observations. Station, not maintained during wiitter.
ACCURACY. Records fair.
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Discharge measurements of Frenchman Riwr at Huff's ranch, Sask., 1910-11.

Date. Made by  

1910.

Gage 
height.

Feet. 
2.44
1.775

Dis 
charge.

Sec.-ft. 
35.27

3 (K

Date.

1911.

July 11
July 28
Aug. 13

Made by  

.....do..................

.....do.................

.....do..................

Gage 
height.

Feet. 
2.16
2.20
1.81
2.05

Dis 
charge.

Sec.-ft. 
24.46
25.94
7.09
5.06

Daily discharge, in second-feet, of Frenchman River at Huff's ranch, Sash., 1910.

Day.

1910. 
1. ..............
2...............
3.-..
4...............
5...............

6. ..............
7...............
Q

9.. .............
10...............

11...............
12. . .............

14. ........... .
15.. .............

May. June.

15.1
12.0
12.5

11.1

10.2
9.5
8.35
7'. 6
6.7

6.2
5.7
K, 0

5.2
5.2

July.

6.4
5.7
4.4
4.4
4.6

4.2
3.35
3.05
3.05
A. A.

3.5
2.2
2 CK

2.2
1.8

'Nov.

9 3

3.5

5.2

5.9
7.3
6.2
4.6
7.9

9.8

16.8

Day.

1910. 
16...............
17. ........... ...
18...............
19...............
20...............

21. ... ...........
22. ..............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30......."........
31...............

May.

35.3
35.3
35.3
34.7

28.5
27.6

26.1
19.9
16.8

June.

5.2
5.0
5.0
5.9
6.7

5.45
6.2
6.4
6.4
6.4

6.2
6.2
5.45
6.7
6.4

July.

1.25
.9
.85
.8
.6

.5

.4

.2

.15

.0
(«)

Nov.

a. River dry from July 26 to Nov. 1.

Monthly discharge of Frenchman River at Huff's ranch, Sash., 1910. 

[Drainage area, 1,416 square miles.]

Month.

1910. 
May 22-31... ......................

July 1-26... .......................

Discharge in second-feet.

Maximum.

35.3 
15.1 
6,4

19.2

Minimum.

16.8 
5.0 
.0 

1.05

Mean.

28.56 
7.42 
2.37 
8.74

Per 
square 
mile.

0.020 
.005 
.002 
.006

Run-off.

Depth in 
inches on 
drainage 

area.

0.007 
.006 
.002 
,003

Total in 
acre-feet.

566 
441 
122 
244

1,373

FRENCHMAN1 RIVEB. AT BUZZARD'S RANCH, SASK.

LOCATION. In the NW. J sec. 3, T. 2, R. 11 W. third meridian, at William Buzzard's
ranch, near Coriander post office, below the mouth of Bigbreed Creek. 

DRAINAGE AREA. 1,778 square miles. 
RECORDS AVAILABLE. March 27, 1914, to October 25, 1915. 
GAGE. Vertical staff fastened to post on left bank about half a mile upstream from

Mr. Buzzard's house; read by George A. Brown and A. Hendrix. 
DISCHARGE MEASUREMENTS. Made by wading or from cable. 
CHANNEL AND CONTKOL. Probably permanent. 
EXTREMES OF DISCHARGE. 1914-15; maximum stage recorded, 11.70 feet April 10,

1915 (discharge, 1,578 second-feet); no flow August 9-24 and September 10-13,
1914. 

ICE. Stage-discharge relation affected by ice at time of spring break-up. Station
not maintained during the winter. 

ACCURACY. Records fair.
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Discharge measurements of Frenchman River at Buzzard's ranch, Sask., 1914~f5.

Date.

1914. 
Mar. 28
Apr. 1

2
26

May 4
20

10
13
27

July 3
28

Oct. 26

1915.
Mar. 20

23
24

26
2')
in

Made by  

E W W Hu«hes
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.... do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

...,. do.. ...............

Gage 
height.

Feet. 
1.36
2.18

2.30
1.05

.79

.60

.61
2.48
.60
.69
.10
.54

.56

.71
1 31
3.81
3 71

4.74
A 7?L

Dis 
charge.

Sec.-ft.

a 117.0
a 139. 0
a 131.0

110.0
71.0
49.0
18.9
22.0

318.0

15.6
6 .3
17.4

3.9
6.2

198.0

341.0
364.0

Date.

1915.

Apr. 1

5
0
7
8
9

10
12

28
w

July 10
21

13
31

Sept. 8
21

Oct. 14
25

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
5 J1

5.76
7 50
9 53
8.34
9 OS

10.24
11.04
11.70
3.59

.95

.83
1.04

.76
1.00

79
.69
.60
.55
.65
.66

Dis 
charge.

Sec.-ft.

502.0
920.0

923.0
i HQ9 n
1,287.0
1,444.0
1,578.0

478.0

79.0

107.0
67.0
49.0

104.0

31.0
21.0
17. S
26.0
27.0
20 0

a Ice present. & Estimated. 

Daily discharge, in second-feet, of Frenchman River at Buzzard's ranch, Sask., 1914-15.

Day.

1914. 
1..... ...............................
2....................................
3....................................
4. ...................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13..............*...... ...............
14....................................
15....................................

16..... A.............................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31 ....................................

Mar.

95
68
44
53
97

Apr.

128
131
146
515
688

947
1.172

708
614
757

994
1,014

888
866
478

798
992
710
577
460

370
274
218
235
208

96
87
78
78
76

May.

76
74
69
60
60

60
58
55
53
51

55
56
58
58
62

71
69
60
60
49

48
43
42
37
32

32
30
27
24
23
22

June.

20
19
18
18
19

19
32
28
23
24

28
33

393
267

67

42
39
36
35
28

27
24
22
21
33

60
23
22
20
19

July.

018.00
« 18. 00
a 17. 10
017.10

16.20

16.20
15. 30
13. 50
12.70
8.30

7.10
6.50
6.10
4.90
4.10

3.70
2.90
2.50
2.10
1.70

1.35
1.20
.60
.34
.30

.30

.30

.34

.30

.30

.34

Aug.

0.55
1.70
1.70
.90
:50

.30

.03

.06
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

39.00

17.10
39.00
4.50
3.30
2.50

.75

Sept.

0.34
.03
.03
.03
.03

.03

.03

.03

.03
0

0
0 .
0

55.00
7.70

2.50
.75
.60
.50
.30

.06

.30

.42
23.00
18.00

16.20
13.50
11.10
8.30
7.10

Got.

6.1
5.3
4.5
3.3
2.5

35.0
58.0
51.0
36.0
40.0

43.0
51.0
53.0
49.0
45.0

43.0
43.0
39.0
36.0
36.0

35.0
32.0
29.0
25.0
21.0

19.0
17.1
17.1
16.2
16.2
15.3

a Estimated. 
NOTE. 1914: Stage-discharge relation affected by ice Mar. 27 to Apr. 14.
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Daily discharge, in second-feet, of Frenchman River at Buzzard's ranch, Sask., 1914-
1915 Continued.

Day.

1915. 
1............................. .......
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
U........ ............................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

3.9

5.0
6.2

84.0
204.0
198.0

406.0
385.0
365.0
341.0
364.0
442. 0

Apr.

502
590
920

1,000
1,122

923
1,092
1,287
1,444
1,578

738
478
601
418
388

205
175
160
160
149

141
111
126
141
111

95
81
79

«65
58

May.

50
59
65
65
69

73
57
50
50
37

42
34
34
58
81

50
65
67
50
80

65
50

730
658

«582

o505
«430
0354
o278
o202
o!26

June.

49
79

o64
»59
a 70

a 81
107

o87
a 84
08!

»78
"75
a71
o69

67

a 50
035
019
«9

3

190
84

o81
o78
a 75

a 71
o69
o65
o64
o63

July.

06!
o59
«57
o56
«55

o53
o52
«50
a 49

49

o50
o53
o56
«59
o62

o65
a 69
o72
a 75
o79

104
08!
o7S
o75

a 69
o65
o62
06!
o59
« 57

Aug.

o56
a 55
o53

57
o49

a 46

o42
o41
a 40

036
o34

31
o28
o28

a 28
027
a 27
o26
o26

o25
o25
o24
o24
o23

«23
o22
o22
o21
o21

21

Sept.

a 21.0
019.8
ol9.2
ol9.2
olS.6

ol8.6

18.0
ol8.6

019.2
ol9.2
019.8
019.8
o21.0

o21.0
a 22.0
o23.0
o24.0
o25.0

26.0
o26.0
026.0
o26.0
026.0

o26.0
o26.0
026.0
026.0
o26.0

Oct.

026
a26
Q26
Q26
Q26

a 26
026
o26
o26
o26

o26
o26
«26

27
a 27

a27
o27
o27
o27
o27

«27
o27
o27
a 27

26

o Estimated.

Monthly discharge of Frenchman River at Buzzard's ranch, Sask., 1914-15. 

[Drainage area, 1,778 square miles.]

Month.

1914. 
March 27-31 .......................
April..............................

July..............................

1915. 
March 20-31 .......................
April..............................

July...............................

Discharge in second-feet.

Maximum.

97 
1,172 

76 
393 

18 
39 
55 
58

442 
1,578 

730 
190 
104 
57 
26 
27

Minimum.

44.00 
76.00 
22.00 
18.00 

.30 

.00 

.00 
2.50

3.9 
58.0 
34.0 
3.0 

49.0 
21.0 
18.0 
26.0

Mean.

71.0 
510.0 
51.0 
49.0 
6.4 
3.6 
5.5 

30.0

234 
498 
165 
69 
63 
33 
22 
26

Per 
square 
mile.

0.040 
.287 
.028 
.027 
.004 
.002 
.003 
.017

.132 

.280 

.093 

.039 

.035 

.019 

.012 

.015

Run-off.

Depth in 
inches on 
drainage 

area.

0.007 
.320 
.032 
.030 
.005 
.002 
.003 
.020

.419

.06 

.31 

.11 

.04 

.04 

.02 

.01 

.01

.60

Total in 
acre-feet.

708 
30,347 
3,124 
2,892 

396 
222 
329 

1,833

39,851

5,568 
29,633 
10, 145 
4,106 
3,874 
2,029 
1,309 
1,290

57,954
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FRENCHMAN RIVER AT MARTIN'S RANCH, SASK.

LOCATION. In NW. i sec. 24, T. 1, R. 11 W. third meridian, about 4 miles above 
the international boundary.

DRAINAGE AREA. 1,826 square miles.
RECORDS AVAILABLE. Two discharge measurements only in 1915; complete records 

from May 14 to October 31, 1916. Open-water flow at Buzzard's ranch (p. 363\ 
March 27, 1914, to October 25, 1915.

GAGE. Vertical staff on right bank just above trail crossing.
DISCHARGE MEASUREMENTS. Made by wading at crossing below gage or from cable 

at Buzzard's ranch at high stages.
CHANNEL AND CONTROL. Bed, gravel; clean. Banks high, wooded, and steep; right 

bank subject to overflow. One channel at all stages. Control shifts at high stages.
EXTREMES OF DISCHARGE. Birring 1916 maximum discharge was 5,223 second-feet 

March 30, 1916; minimum stage, 1.00 foot on September 22 and October 15, 1915. 
(discharge, 26 second-feet). (See hydrograph PI. XXVI.)

ICE. Station not maintained during winter.
DIVERSIONS. Numerous diversions for irrigation above station.
ACCURACY. Stage-discharge relation practically permanent except during periods 

of spring break up and flood stages. Gage read to hundredths daily. Deter 
minations of daily discharge during spring break up in 1916 based on discharge 
measurements and observations of flow taken at Buzzard's ranch (p. 363); daily 
discharge for other periods obtained by applying daily gage height to rating 
table. Records fair.

This station was established on September 22, 1915, to take the place of the station 
at Buzzard's ranch, where an observer could not be obtained. During the spring 
break up in 1916 the engineer made discharge measurements and observations at 
Buzzard's ranch because there is no cable at Martin's. The flow at this station waa 
determined by adding the flow of Littlebreed Creek and an allowance for local run-off 
to the flow at Buzzard's ranch.

Discharge measurements of Frenchman River at Martin's ranch, Sask., 1915-16.

Date.

1915. 
Sept. 22

1916.

21
22
24
25
27

Apr. 4

7

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................

Gage 
height.

Feet.

1.00
1.00

03.92
9.63

11.40
11.44
12.21
11.93
13.08
12.68
6.34

Dis 
charge.

Scc.-fl.

26
26

237
& 1,007
& 1.592
61,300
61,308
M,369
&2,436

&799

Date.

1916. 
Apr. 11

12
13
14 
17
21

May 22

Aug. 13
Sept. 12

27

Made by 

.....do..................

.....do..................

.....do.................. 

.... .do..... ........... ..

.....do..................

.....do..................

.....do..................
L.B. P. Miles.. .........
.....do..................
.....do..................
.....do..................
.....do..................

 Gage 
height.

Feet.

13.35

11.51 
7 21
3.01
].G1

1.50
1.13
1.15

al.30

Dis 
charge.

Sec.-ft.

61,928

61, -126
&81S
6359

100
191
87
42
39
42

6 4A

o Ice condition.
6 Discharge measured and gage read at old gaging station at Buzzard's ranch on N W. J sec, 3, T. 2, B. 11 

W.third meridian, and does not include the flow of Littlebreed Creek or local run-off.
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Daily discharge, m &eefmd-Jeet, ef Frenekirfan River at Martin'svemeh, Sasl., 1916.

Day.

2
a.............. ......................
4....................................
5........-..........,.....--.--.--..--

C...... ..............................

S... .................................
Q

10. . ..................................

11.. .................. ...............
12....................................
13....................................
14...................................
15

16....................................
17....................................
18....................................
19....................................
20....................................

».... . ....... ........ ................
22. ...................................
23....................................
24....................................
26.. ..................................

26....................................
27.. ..................................
2&.... ......... .......................
2*....................................
30....................................
31....................................

Mar.

100
2&f

300
300
250
237
700

1,007
1,597
1,485
1.396
1,371

1 625
1,733
3,845
4,172-
5,223
4,734

Apr.

4,424
3,754
a, 495
2,515
1»756-

l.OM
84S
783
800

1,392

1,976
2,286
2,450
2,142
1^958

1.818
1,304

942
790
710

590.
414
369>
341
288

255
23&
215
202
192

May.

171
166
165.
186
ISt

162
147
140
137
140

136
136
136
150
130

123
117
115
»6
106

100
52
94
90

323

578
622
64&
427
37&
450

June.

592
594
566
488
39*

323
273
237
202
240

33S
586
339
231
198

287
435
416
289
199

161
151
2Jft
158
I5S

133
11*
137

794

July.

654
592
55S

1,080
<*1,199

* 1,390
a 1,270

842
ol,138
«1,290

a 1, 170.
772
285
193
188

14t
124
204
276
232

28ft
" 194

127
1«8
94

88
133-
97

244
738
202

Aug.

151
283.
242
187
164

129
108
94
82
76

82
78
8-1
74
67

64
.60
66
65
62
58'

55
5*
50
48

48
50'
45

46

Sept.

45
: 42

42
42
45

M
44
43
53-
56

50
45
4fr
45
45

45
45-
44
44
42

41
40
39
39
3fr

40
4®
40-
40-
41

Oct.

40
41
44
4«
48

60
74
7»
66
67

64
64
63
64
74

76
76
78
80
85

85
84
78
72
67

69
64
65
65
64
64

a Estfanated. 

NOTB. Mscharga estimated from observations and measurements made by engineer ia field at tbe time.

Monthly discharge of Frenchman River at Martin's ranch, Sask., 1&16.

, 1,1

Mornb.

Marcii 14-31. ......................
ApriL. . ....... ...................
May... ...........................
June .. .....
July.. ............................

Oetefeer.... .......................

Tho parted ..................

Discharge: fo second-feet.

Maximum.

5,223 
4,42* 

S4& 
794 

1,390 
283 
56 
85

Mimratan.

100 
192 
64 

11»
8$ 
45 
3» 
4ft

  Mean.

1,682 
1,341 

214 
31* 
532 
89 
44 
66

Per 
square 
mile.

0.921 
.735 
.117 
.174 
.280 
.04* 
.024 
.036

Run-Off.

Depth in 
inches oa 
drainage 

area.

0.62 
.82 
.15 
.!» 
.32 
.0&
.oa
.04

2.21

Total in 
aere-feet.

60,035 
79,799 
13, 097 
18, 922 
31, 482 
5,472 
2,618 
4,058

215,483

NOTE. Area reyised since publishing Canadian records te 191&.
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FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY.

LOCATION. In SW. \ sec. 4, T. 1, R. 10 W. third meridian, about 60 miles south of 
Aneroid, Sask., and 48 miles north of Saco, Mont., near Greve post office, Mont.

DRAINAGE AREAS. 1,885 square miles.
RECORDS AVAILABLE. April 1 to November 30, 1917.
GAGE. Stevens continuous water-stage recorder with staff gages inside and outside. 

All gages are maintained at elevation of 2,420.85 feet (XL S. Geological Survey 
datum) above sea level. Observer, Mrs. W. B. Chamberlin.

DISCHARGE MEASUREMENTS. Made from cable or by wading 200 feet below the cable.
CHANNEL AND CONTROL. Bed composed of clay. Banks covered with brush; sub 

ject to overflow during high stages. There are two controls one for stages 
below gage height 4.30 feet, the other for stages between 4.30 feet and 6.00 feet; 
both permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded, 9.94 feet on April 30 (discharge, 
2,770 second-feet); minimum discharge recorded, 5.2 second-feet March 27.

ICE. From April 1 to April 15, the presence of ice affected the stage-discharge 
relation. No winter records taken. Average winter flow estimated as 5.0 
second-feet.

DIVERSIONS. There are a large number of small irrigation projects diverting water 
from this stream and its tributaries above this station.

ACCURACY. Stage-discharge relation permanent. Gage read twice a week to check the 
water-stage recorder. Rating curve based on 42 measurements taken during 1917. 
Records for ice period based on daily discharge measurements. Daily discharge 
April 12 to September 30, 1917, obtained by applying mean daily gage heights 
to standard rating table. Records good.

COOPERATION. This station is maintained and operated jointly by the United States 
Geological Survey and the Reclamation Service, Department of Interior, Canada.

Discharge measurements of Frenchman River at international boundary, 1917.

Date.

Mar. 26
27
30
31

5
6
7
8
9

10
11
12
13
14
16
18
19
20
21
23
24

Made by 

P. A. Fetterley........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do. ...............
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

fleet.

3.70
3.82
3.59
3.48
3.48
3.88

4.32
4.97
6.48
7.87
8.32
8.08
9.18
8.88
7.96
7.48
7.06
6.74
8.56
9 97

Dis 
charge.

Sec.-ft.

a 5. 2

«37.0

a36.0

a 155. 0
r 3^ H

c 788.0

c2, 070. 0
2, 130. 0
2,060.0

2, 300. 0
1 980 0

1, 640. 0

2. 210. 0
2, 760. 0

Date.

28
30

May 1

3

6
11
18
19
19
23
24

31

Aug. 15
Oct. 14

90

Made by 

«

P. A. Fetterley........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
A. H. Tuttle. ..........

.....do.................

.....do.................

.....do.................
A. H. Tuttle... ........
P. A. Fetter ley........

.....do.................

.....do.................

P A Vottorlov

Gage 
height.

Feet. 
9.28
9.18
9.94
8.62
7.54
6.88
6.56
6.15

6.19
5.22

5.02
4.26
4.03

3.54

2.30
2.53

2.66
2 6')

Dis 
charge.

Sec.-ft. 
2,480.0
2,440.0
2.770.0
2, 240. 0
1,910.0

61,660.0

1,330.0

1,330.0
969.0
844.0
849.0
588.0
485.0

274.0

13.8
19.2
18.7
40.0

a, Ice conditions. & This result appears to be high through inaccurate soundings. c Ice going out. 

NOTE. A. H. Tuttleand B. E. Jones are engineers in the service of the United States Geological Survey.



WATER SUPPLY OF ST. MAEY AND MILK RIVERS, IS^-WlT. 360 

Daily discharge, in second-feet, of Frenchman River at international boundary, 1917.

Day.

I....................................
2....................................
3.. ................................ --
4....................................
5....................................

6....................................
7....................................
8....................................
910................................ ....
ll......................._..........
12....................................
13....................................
14....................................
15....................................

!&.... ................................
17....................................
1ft

1Q
on

21....................................
22....................................
23..............:..............-......
24....................................
o&

26....................................
97
OQ

90

30
31.... ...A....... ....................

Apr.

o30
28

o30
36
48

155
333
438
788

1,370

2,070
2,080
2,130

2,420

2,360
2,140
1,990
1,810
1,620

1,540

2,140
2,720
2,520

2,340
2,330

2 7ftn
2,670

May.

2,210
1,790
1,580
1,440
1,300

1,200
o 1, 240
ol,280

1,370

1,330
1,360
1,450
1,500
1,290

1,120
1,070

834
710

656
648
571
478
410
qcfl

39^
Oil")

284
neo

June.

234
234
234
234

203
190
184
917

190
181
165
165
162

147.
147

178
150

133
1 9*1

103
100

OQ

91
07
76
64
C7

July.

55
47
42
55
78

91
87
81
76
64

61
59
55
47
46

55
54
49
46
40

36
34
32
31
OQ

28
25
24
9Q

20

Aug.

19.0
18.0
18.0
18.0
18.0

18.0
18.0
18.0
17.0
16.0

16.0
16.0
16.0
15.0
16.0

16.0
17.0
17.0
18.0
19 0

18.0
19 0
18.0
17.0
18.0

OQ ft

99 fi
19 0
19.0
10 ft

Sept.

18.0
19.0
19.0
19.0
19.0

18.0
18.0
18.0
18.0
18.0

18.0
19.0
24.0
27.0
64.0

63.0
42 0
34.0
34.0
00 ft

33.0
33.0
29.0
38.0

9*; n
18.0
19 0
25.0
22.0

Oct.

48
046
o44
o44

o39
37
30
27

24
23
24
22
24

20
20
20
24
94

22
20
20
15
27

94

16
99
9Q
99

17

Nov.

15
20

o20
<>20
<>20

«35
«35
o35
o35
035

040

040

43
44
97
<>c

3fl
oe
oc

35
oc

44)
42
qc
oc

30

o Estimated.

NOTE. Stage-discharge relation affected by ice Apr. 1-15 and Nov. 23-30. Ice going out Apr. 7-11* 
Becords from water-stage recorder used Apr. 12 to May 6 and May 10 to Sept. 30.

Monthly discharge of Frenchman River at international boundary, 1917.
* -. .

[Drainage area, 1,885 square miles.]

Month.

April..............................
May..............................

July..............................

October. ...................;......

Discharge in second-feet.

Maximum.

2,720 
2,210 

234 
91 
24 
63 
48 
44

Minimum.

28.0 
252.0. 
57.0 
20.0 
15.0 
18.0 
15.0 
15.0

Mean.

1,582.0 
998.0 
158.0 
48.0 
18.0 
26.0 
28.0 
34.0

Per 
square 
mile.

0.839 
.529 
.084 
.025 
.010 
.014 
.015 
.018

Run-off.

Depth in 
inches on 
drainage 

area.

0.94 
.61 
.09 
.03 
.01 
.02 
.02 
.02

1.74

Total in 
acre-feet.

94,135 
61,365 
9,402 
2,951 
1,107 
1,547 
1,722 
2,023

174,252

123678°
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Mean monthly discharge, in second-feetr of Frenchman River at international boundary,
1&14-1917.

Tear.

1914..........................

1946......     .-.      ....
1917.....-...-.......  ......

Mar.

(a)
6100
6980;

540
33,203

AIM-.

52?

1,341

989
5S,85fr

Mny.

51
167
21-4
998

358
22,613

June.

5l!
7ft

318
158

149
8,866-

July.

6.4
63.0

512.0
' 48.0

157
: 9,654

Aug.

3-7
33.0
89,0.
18.0

36
2,214

Sept.

5.6
22.0
44.0
26.0

24
. 1,438

:- Oct.

30
c26

66.

41
2,521

Total in 
acre-feet.

40,. 698
56 74S

. 215, 76T
170, 507

15&, 74*
74

a Incomplete record net included in average.
6 Estimated.
c Average for part of month assumed as monthly average..

NOTE. Records far 1914 and 1915.at Buzzard's ranefc (including LittlebreetT Creek) and for 1916 at Mar 
tin's ranch. Records published in 1915 report for LittJebrced Creek have been revised.

Duration of flow (number of days in the year} of Frenchman River at Buzzard's ranch, 
Martin'$ raneh,. and international boundary, 1914-1917.

Flow (seeondL-feet).

5,000................................................
4,,9GO. ......................................... ......

2,000..... .............................................
1,500. ...............................................
1,400.. ..............................................
1,300................................................
1,200.... .................. .........................
I,lflO.. ....... ................  ....................
1,000....     ...... ..... ...........   ..._.._..   .
900....... .......................................... .
800..................................................
70&. .................................................
600...................................................
500.............:....................................
450. ..................................... _ .........
400....... ..........................................
350..................................................
300..................................................
250...........   ..    .-.. ........ ........ ......... ,
200........................ ..........................
150..................................................
100..................................................
90. ............ ......... ............................
80......................................   ..........
70....................................................
60.....-........    .....,.   .     ..          .
SO...................................................
40................................ ...................
30.... .......................... ...... ...... .........
20. .................................................
10...................................................
9...................................... ..............
8.......................... ..................... ..
7....................................................
G............. ............................ ...........
5   ...................... ............ ..............
4....................................................
3.... ....... ........ .................................
2... ........  ......................................
1.. ..................................................
0. ......................... ..........................

1914

2
4
7

11
13
15
17
17
19
19
21
24
24
27
30
31
37
48
62
74
98

114
140
140
142
145
148
149
153
156
162
167
198

1915

1
2
2

4
6
»
8

10
12
16
17
21
26
27
28
31
36
45

. 4&
57
73
95

124
, 134

141
201
215
216
216

i 216
216
216
216
216
216
216
216

1316

1
4
7

18
19
24
26
29
32
33
36
43

, 46
54
5»
6fr
63
71
80
96

116
141
147
155
166
186
199
229
232
232
232
232
232
232.
232,
232
232
232
232
232
232

1917

16
24
26
32
36
&7
38
39
4042'
44
45
4ft
48
49
51
54
62
73
79
8-2
85
89
92

100
124
153
196
242
242
242
212
242
242
242
242
242
242
242

Total.

1
4
7

27
43
47
58
65
71
78

. 84
91

106
115
130
13S
14«
157
168
183
213
249
292
3fi&
328
365
421
485
581
619
743
829
830
832
835
838
839
843
846
852
857
878

Average.

S
2.
7

11
12
14
ia
i*
19.
21
23
26
29
32
34
3ft
39
42
46
53
62
73

. 76
82
91

105
121
140
155
186
207
207
208
299-
20»
210
211
211
213
214
218

OXARART CREEK AT WYLIE'S RANCH, SASK.

LOCATION. In SE. £ sec. 29, T. 6, R. 27 W. third meridian^ at D. J. WyKe's-ranch-,
14 miles northwest of Consul, Sask., and about 3J miles above where Oxarart
Creek empties into Cypress Lake. 

DRAINAGK ARKA. 77 square miles. 
RKCORDS AVAILABLE. April 21 to October 31, 1917. At old station downstream,

opposite house in NE. \ sec. 20, T. 6, R. 27 W. third meridian, June 15, 1909,
to April 21, 1917.
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GAGE. Vertical staff fastened to 5-ineh post driven firmly into bed of creek and 
braced to right bank; read by Rachel M. Wylie.

DISCHARGE MEASUREMENTS. Made from a log 900 feet below gage during flood 
stage, by wading 30 feet above gage during ordinary stage, or with weir near 
gage at low stages.

CHANNEL AND CONTROL. Bed of creek composed of large stone and gravel. Banks 
fairly high; not subject to overflow. One channel at all stages. Control may 
shift during flood stages.

EXTREMES OF DISCHARGE. 1909-1917: Maximum stage recorded, 4 feet April 8, 
1912 (discharge, 537 second-feet); no flow June 6-20 and September 2 to October 
31, 1917.

ICE. Station not maintained during winter season.
ACCURACY. Stage-discharge relation practically permanent, except during ice and 

break-up period. Gage read to hundredths twice daily. Daily' discharge ob 
tained by applying mean daily gage height to rating table. Records fair.

Discharge measurements ofOxarart Creek at Wylie's ranch, SasJc., 1909-1917.

Date.

1909.

30

Aug. 6

28
Nov. 23

1910.
Apr. 21 
May 14

30
July 22

Sept. 2
26

Oct. 20

Apr. 16
May 9 
June 3 
Jiily 12 
Aug. 3

26
Sept. 21
Oct. 25

1912. 
Apr. 9

24 
May 29 
J UU6 24
July 5 
Aug. 13 
Sept. 13 
Oct. 18

1913. 
Apr. 16 

25 
May 17

July 15 
Aug. 11 
Sept. 15

31

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

M.H. French..........
.....do................. 
....'.do. ................ 
.....do................. 
.....do............-'....
.....do.................
.....do.................
.....do.................

.....do................. 

.....do................. 
G.R.ElUott. .........

G.R.Elliott.. ......... 
.....do................. 
.....do................. 
.....do.................
.....do.................

II. D. St. A. Smith.... 
.....do................. 
.....do.................
.....do.................
.....do................. 
.....do................. 
.....do................. 
.....do.................
.....do.................

Gage 
height.

Fed.

1.10
1.015

.86

.81

.74

97
.96
.89
.85
.84
.79
.79
.80
.78

1.78
1.06 
1.12 
1.00 

.89

.85

.85

.85

3.45 
1.26 
1.10 
.67
.56 
.42 
.39 
.38

1.54 
1.03 
.83 
.70
.61 
.62 
.63 
.64
.63

Dis 
charge.

Sec.-ft. 
2.77
2.64

33.2
5.53
3.64
1.99
1.45
.70

2 A A

2.17
1.51
.99
.71
.67
.65
.54
.47

15.280
2.460 

02.064 
ol.354 

o.986
o.738
o.748
o'.781

354 
18.2 
14.2

b 9 72

2.30 
1.16 
1.19 
6.47

35.20 
4.20 
3.19
2 7C

1.31 
1.25
.76 
.68
.78

Date.

1914. 
Mar. 28
Apr. 10
May 2

27
June 20
July 10

Sept. 1
Oct. 1
Nov. 3

1915.
Mar. 20

29

7
22

May 7

22
1916. 

Mar. 24
25

Apr. 3
8

12 
28 

May 12 
June 1 

27
July 20 
Aug. 12 

31 
Sept. 27

Nov. 13
1917. 

Apr. 12 
13 
21
27 

Mav 4 
June 22 
July 23

Made by 

.....do.................
H. W. Rowley. ........

.....do.................

.....do.................
'.....do.................
.....do.................
.....do.................
.....do.................

H. R. Carscallen.......
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....de... ..............

.....do................. 

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 
H. \V. Rowley. ........ 
.....do................. 
.....do................. 
.....do.................
.....do................. 
.....do................. 
.....do................. 
V. A. Newhall and 

Rowley ..............
H.W. Rowley.........

.....do................. 

.....do................. 

.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do.................

.....do.................

Gage 
height.

Feet. 
0.75
1.18

.95

.95

.93

.88

.85

.86

.87

.88

.81

.92
1.42
1.36
.90
.95
.92
.90

1.24 
1.20
1.17 

1.24
1.81
1.01
.93

1.36 
.70 
.67 

1.04
.78
.68 
.65 
.60

.56

.61

.56 
1.81 
2.42
1.45 
1.41 
.50 
.42

Dry.

Dis 
charge.

Scc.-ft. 
0.45
7.10

2.2S

1.03
.63
on
Aty

.39

.50
1.10

84.00
71 00

1 40

1.61
1 Aft

cl.45
1.15
.95

dl2.4Q

dll.40
d 4.19
<U7.8G 
d 4.20 
fi 3.10 
620.00 

7.10
S3. 30 
62.80 
62.20

61.26
a 1.30

el. 56 
«74.00 

e 265. 00
88.00 
76.00 
1.28 
a. 60

o Discharge determined by using weir.
& Discharge measured at miscellaneous section below gage.
c >Iade measurement at 10 a. m. Creek rose considerably shortly after.
A Discharge measured at miscellaneous section above gage.
e Gage moved 900 feet upstream on Apr. 21. 1917.
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Daily discharge, in second-feet, of Oocarart Creek at Wylie's ranch, Sash., 1909-1917.

Day.

1909. 
1............
2............
3............ 
4............ 
5............
6............
7............ 
8............
9............

10............
11............ 
12............ 
13............
14............
15............

E

1£ 
1. ...........
2............
3............
3............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

1«L. ........
17:..........
18...........
19
20...........

21.. .........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

July.

.......

.......

.......

.......

ay.

10.

Aug.

3.7
3.7
3.7 
3.7 
3.7
s 1
3.7 
3.7
3.7 
3.7
3.7 
3.7
5.5
3.7 
3.7

Sept.

3
3
3.7 
3.7 
3
2.3
1.8 
1.8
1.8 
1.8
2.3 
2.3 
2.3
2.3 
2-3

Mar

Oct.

1 8
2.3
2.3 
2.3 
2.3
9 1

2.3 
? 3
2.3 
2.3
2.3 
2.3 
2 3
2.3 
2.3

Apr

12
12.
12
19

A

6.

4.
4.
2.

?,

2

2
2

2

N

0
0
0
0
0

3
3
3
3

6
6

'ov.

1.35
1.35
1.35 
1.35 
i i*(
i ^
1.35 
1.35
1.35 
1.35
1.35 
1.35 
1.35
1.15 
1.15

May

2.

2.
2.

2.
2.

2.

2.
2.

2.
2.

2.

2.

1.

1.

1.
1.

1
1 
1
?
0

2 
?
2 
2
2 
2

2
3 
3

8
8

8

8
8
8

5

5
5
5
5
5
5

Day.

1910.
6.......
7
8....... 
9....... 
0.......
1.......
2....... 
3.......
 i....... 
5.......
f........ 
7.......
8.......
9....... 
0. ......

June.

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

....

....

'.'.'.'.

....

Jul

1
1

1.
1.

1.

Ju

l

.
(!
1

y.

50
50
50
50
50

50
50
65
65
65

65
65
65

6.5

65
65
65
65
65

65
65,
65
65
65

65
65
65
65

65

iy.

5." S"

i.5
i 5
5.5 
> 5
>.5
5.5
5.7 
5.7
<.7
5.7 
5.7 
5 7

A

f

An

3
3
2 
2 
3
3
3 
3
3 
3
3 
3
3
3 
3 
3

ag.

.65

.65

.65

.65

.79

.79

.79

.72
,65
.65

.65

.72
,72
79

.72

72
79

.7?,

.72

.791

79

,72
,72
.72

70

.72
79

.791

.72

.72

.72

S.

7

3 
3

7
7
7
7
7 
7

S

Sept

1
1.
1. 
1. 
1.
1.
1. 
1.
1. 
1.
1.
1. 
1.
1.
1.

ept.

0.72
.72
.72
.72
.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72

.72
,72
.65
,65
.65

,65
.65
.65
.65
.65

R
*
S 
g
R
R
R
R
R 
R
R 
V. 
V
15
S

Oct.

2.3
2.3
1.85 
1.8 
1.85
1.8
1.85 
1.35
1.35 
1.35
1.35 
1.35 
1.35
1.35 
1.35 
1.35

Oct.

0.65
.65
.65
.65
.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65
,65
.65
.65
.65
.65

Nov.

1.15

.......

.......

..- ""

------

Nov.
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Daily discharge, in second-feet, of Oxarart Creek at Wylie's ranch, Sask., 1909-1917 
Continued.

Day.

1911. 
1. ..........................

4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
is
19...........................
20...........................

21...........................
99

23...........................
f)A

25. ..........................

26...........................
27...........................
00

9Q

30...........................
31...........................

1912. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................

9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
1>!

16...........................
17...........................
1 ft

19...........................
20...........................

91
99

23...........................
24...........................
25...........................

26...........................
27...........................
Oft

9Q

30...........................
31...........................

Mar. Apr.

15.8
15.8
15.8
15.8
15.8

15.8
18.9
18.9
18.9
18.9

15.8
15.8
18.9
18.9
18.9

15.8
17.0
8.2

12.7
14.4

13.0
12.0
3.4
3.1
2.8

2.5
2.1
1.9
1.7
1.5

537
370
333

210
111

55
48
35

34
28
27
24
21

19.4
n o
17.9
17.6
17.6

14.2
13.8
13.7
14.8
15.2

May.

3.3
7.2

18.0
18.9
14.1

7.8
3.3
2.8
2.8
2.3

2.1
1.9
1.9
1.9
1.9

1.9
1.9
2.3
2.3
1 9

2.3
2.5
2.5
2.3
2.3

2.4
2.4
2.4
2.3
2.3
2.3

14.2
13.7
7.4
6.7
6.7

6.0
9.3

11.3
11.5
8.2

6.7
6.7
6.0
5.7
5.7

6.0
6.0
6.0
6.0
6.0

6.0.
6.0
6.0
6.0
6.0

6.3

14.2
14.2
14.2
6.3

June.

2.5
2.5
2.5
2.4
2.4

2.5
2.5
2.3
2.3
2.1

2.1
2.1
2.1
2.1
2.1

2.1
2.1
2.1
2.1
2.1

2.2
2.2
2.2
2.3
2.1

2.1
2.1
2.1
2.1
2.0

6.2
6.1
6.0
5.9
5.8

5.7
5.6
5.5
5.3
5.1

5.0
5.0
7.0
6.8
6.7

6.5
6.0
6.0
4.5
4.0

3.0
3.0
2.8
2.7
2.0

2.0
2.0
2.5
2.5
2.5

July.

2.0
2.1
2.1
2.1
2.0

1.9
1.9
1.9
1.8
1.7

1.7
1.5
1.5
1.5
1.5

1.4
1.4
1.4
1.4
1.4

1.3
1.3
1.2
1.2
1.1

1.1
1.1
1.0
1.0
1.0
1.0

2.5
2.5
2.5
2.5
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.2
2.2
2.2

2.2
2.2
2.2
2.2
2.2

1.10
1.10
1.10
1.10
1.10

1.10
1.10
1.10
1.10
1.10
1.10

Aug.

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

1.00
1.00
1.00
1.00
1.50

1.50
1.50
1.50
1.00
1.00

1.00
1.00
1.16
1.16
1.10

1.10
1.10
1.16
1.16
1.12

1.12
1.13
1.13
1.14
1.14

1.16
1.16
1.16
1.10
1.10
1.10

Sept.

0.8
.8
.8

5.9
a 5. 9

«5.9
5.6
4.6
2.3
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

1.12
1.12
1.15
1.15
1.15

1.16
1.17
1.17
1.18
1.19

1.20
1.20
1.20
1.21
1.22

1.25
1.20
1.15
1.10
1.05

1.02
1.00
1.07
1.05
1.03

.95

.92

.90

.88

.85

Oct.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8'.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.82

.80

.75

.70

.67

.65

.63

.60

.55

.53

.52

.50

.48

.48

.48

.40

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

.47

Nov.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.47

.47

.47

.48

.48

.48

.48

.48

.48

.48

.48

.48

.48

.48

.48

Estimated.
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Daily discharge, in, second-feet, of Oxarart Creel at Wylw's ranch, SosL, 1909-1917-
Continued.

Bay.

1913. 
1.. ................... ......

3...........................

5..... . . . .... ... . ...

0. ..........................

9..... .. ... .. .. ..
10...........................

11...........................
12 . .
13

15.......... .................

16...........................
17...........................

19...........................
20...... ....................

21...........................
22...........................
23......... .................
21................... .......

26.... ....... ... ..........
27...........................
28...........................
29...........................
30...........................
Zl.. ........................

1914. 
1. ..........................

3...........................

5........... ...............

0....................... .
7...........................
S.. ............*.............

.e. ..........................
30. ..........................

12...........................
13...........................

15...........................

16...........................
17......................... .
18....................... ...
19...........................
20...........................

21.......... ................
22..........................
23........ .................
24...........................

26...........................
27...................... ...
28...........................
29so..........:................
31...........................

Mar.

.85
,S5
.55

Apr.

050.6
a 50.0

44.0

n4ao
»40.0
o40.0
o35.0
a 35.0

32.0
«30.0

035.0 !

34.0
31.0
28.0
24.0
24.0

18,6
14.5
13.2
11.5
8.4 !

7.3
6,5
5.6
5.3

-15

7.25
19.50

14 25
4, SO
4.50
4.50
2.20 '

3.40
3,40

1 T Gft

1 ft Of\

14.60
12.40

iaso

9,60
Q ^A

5 fin

4.40
^ AA

Q £if\

s.eo

May.

5.4
5.6
4.6
7.2
7.5

7.4
5.4
5.2
5 4
4 5

4.8
4.0
4.1
3 9
3.6

3 i
3.5
3.6
3.7
3.8

3,9
3.9
4.0
4.0

4.2

4-2

4.1

3.40
o fin

2. 00
2.00

5.10
7.60
7.60
3.00

3 00
2.80
O OA

2 60

2.60
2.60
o fin

2.60
9 fin

2. SO
21 SO

2 60

Z60

2.60
2.60
VJ ft(\

2. SO 
o Estina

June.

4.1
4.2 i
4.2
4.3
4.4

4.5 .
4.6 ;
4.6
4 7
4.7

4.8
4,9
4.9
5.0
5.0

5.1
5.2 :
5.3
5.4
3.2

4.4
4.4
4.4
4.4
4.4

4.4 :
4.4
4.4
4.4
4.4 '

2.60*

2.60

2.60
2.60
2.60
2.60
2.60

2.60

2.60
9 fin '

2.00
2.00
2.00
2,00
2.00

2.00
2.80

2.00
O Yirt .

2.00

2.00

2.00

tated.

July.

4.30
4.00
3.70
3,70
3-80

3.50
2.60
2.60
2.20
1.80

1,80
1,60
1.60
1.50
1.50

1.50
1.50
1.49
1.49
L49

1.48
1.48
1.18
L47-
L46

1,46
1.44
1.44
1.44

2.00'
1.75
J.75

1.30

1.30
1,30 -
L30
L30
LOO

1.00
1,00. 63
.52
ro

.52
,52
-52
.41
,33

.33

.38

.33.33^

.33
-33
.33
.25
.25
.25

Aug.

1.42
1.42 i
1.41
1.41
1.40

1,40
1.39
1.39
1.3S
1.37

1.15
1.14
1.12
1.11
1.08

1.07
1.08
1.04
1.02
1.01

1.00
.99
.PS
.96
.94

.92

.PO
,89
.88
.86
.85

a 33
«q

.52

.52

.74

.74
,72

.70

.68

.66

.64

.62

.60

.58

.56

.54

.52

.50

.48
,4«
.44
.42

.40

.38
-3fi
,34
.32
.30

Sept.

0.83
.82
.80
.79
.78

.76

.74

.73

.71

.70

.69

.68

.66

.«5

.64

.74

.74

.73

.74

.72

.72

.71

.71

.70

.6'J

.69

.69

..US

.68

.30

.30

.30
.31
.31

.31

.32

.32

.33

.33

.33

.34

.34

.35

.35 :

,35
.36
.36
.37
.37

.37

.38

.38.38'

.39

.39

.40

.40

.41

.41

Oct.

0.05
.74 '
.73
.72
.72

.71

.71

.70

.69

.69

.70

.70

.71

.72

.73

.75

.76

.76

.77

.78

.79

.79

.80

.81

.82

.83
-Si
.85
.86
.87
.87

.42

.43

.45
,46
.48

.49

.50
2.10
 3.40
2.30

3.30
3.50
1.40
1.10
.76

.45

.40

.40

.40

.39

.38

.37
'.36
.35
.34

.33

.33

.32

.31

.31

.301

Nov.

-
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376 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-191T.

Daily discharge, in second-feet, of Oxarart Creek at Wylie's ranch, Sask., 1909-1917 
Continued.

Day.

1917. 
1. ........ 
2. ........
3......... 
4.........
5.........

6......... 
7.........
8......... 
9.........
10......... 

11.........
12.........
13.........
14.........
15.........

Apr.

......

......

......

......

72
137
180
332

May.

70.00 
70.00
71.00 
79.00
86.00-

91.00 
99.00
96.00 
86.00
81.00 

81.00
79.00
76,00
69.00
63.00

June.

0.09 
.68
.94
.77
.13

......

......

July.

1.28 
2.50
3.80 
4.40
1.02

1.11 
1.28
1.28 
1.02
1.11 

1.20
1.11
.94
.94
.86

Aug.

0.52 
.43
.39 
.39
.39

.39 

.30

.30 

.30

.26

.26

.26

.26

.30

.30

Sept.

0.04

......

......

......

......

Day.

1917. 
16......... 
17.........
18......... 
19.........
20.........

21......... 
22.........
23......... 
24..:......
25.........

26.........
27.........
28.........
29.........
30. ........
31. ........

Apr.

266 
169
137 
164
218

266 
233
165
88
83 

86
84
88
76
66

May.

60.00 
39.00
32.00 
24.00
18.20

16.10 
11.40
8.20 
5.00

«3.00 

1.02
94
CO

.30

.22

.17

Juno.

o.50 
1.28
1.28 
1.28
1.28 

1.28

1.11
1.11
1.28

July.

0.86 
.86
.77
.77
.68

.68 

.68

.60

.77

.68 

.68

.68

.68
fin

.60

.52

Aug.

0.26 
.22
.22 
.17
.17

.17

.17

.17 

.17

.13 

.13
09

.04

.04

.04

.01

Sept.

.. ....

......

...._*

.........

......

-

......

a Interpolated.

NOTE. 1911: Discharge during October and November from springs just above station. , 
1914: Shifting control Mar. 28 to Apr. 9 and Aug. 6 to Oct. 31. 
1915: 36-inch weir used as control Aug. 5 to Oct. 31.
1916: Shifting control Mar. 26 to Apr. 7. Apr. 28, new station established 500 feet downstream. 
1917: Apr. 21, gage moved 900 feet upstream. Water standing in pools June 6-20 and Sept. 2 to Oct. 31.

Monthly discharge of Oxarart Creek at Wylie's ranch, Basic., 1909-1917.

Month.

1909. 
July 19-31. . .......................

October. ..........................

The period. .................
1910.

May...............................

July..............................

The period. .................
1911.

July...............................

The period. .................
1912. 

April 8-30.........................

July..............................

November 1-15 ....................

The period. . ................

Discharge in second-feet.

Maximum.

5.5 
5.5 
3.7 
2.3 
1.35

12.00 
2.80 
1.50 
1.50 
.79 
.72 
.65

18.9 
18.9 
2.5 
2.1 
1.0 
5.9 
.8 
.8

537 
14.2 
7.0 
2.5 

' 1.50 
1.25 
.82 
.48

Minimum.

3.7 
2.3 
1.35 
1.35 
1.15

2.80 
1.50 
1.50 
.65 
.65 
.65 
.65

1.5 
1.9
2.0 
1.0
.8 
.8 
.8 
.8

13.7 
5.7 
2.0 
1.10 
1.00 
.85 
.40 
.47

Mean.

4.67 
3.51 
2.11 
1.93 
1.31

5.450 
2.510 
1.500 
.841 
.710 
.700 
.680

12.4 
4.1 
2.2 
1.5 
.9 

1.6 
.8 
.8

86.7 
7.97 
4.65 
1.88 
1.14 
1.10 
.536 
.411

Per
square 
mile.

0.064 
.048 
.029 
.026 
.018

.074 

.034 

.021 

.012 

.010 

.010 

.009

.170 

.056 

.030 

.021 

.013 

.022 

.011 

.011

1.18 
.109 
.064 
.026 
.016 
.015 
.007 

' .006

Run-ofl.

Depth in 
inches on 
drainage 

area.

0.031 
.055 
.032 
.030 
.011

.083 

.039 

.023 

.014 

.012 

.011 

.010

.190. 

.065 

.034 

.024 

.015 

.024 

.013 

.006

.371

1.01 
.13 
.07 
.03 
.02 
.02 
.01 
.003

1.29

Total in 
acre-feet.

120 
216 
126 
119 
42

623

324 
154 
89 
52 
44 
42 
40

745

738 
252 
131 
92 
55 
95 
49 
24

1,436

3,955 
490 
277 
116 
70 
66 
33 
12

5,019
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Monthly discharge of Oxarart Creek at Wylie's ranch, SasTc., 1909-1917 Continued.

Month.

1913. 
April..............................
May........ .......................

July...............................

October. ..........................
The period. .................

1914. 
March 28-31......... ..............
April..............................
May...............................

July.. ........................

October. ..........................
The period. .................

1915. 
March 29-31 .......................

Mav...............................
June .............................
July...............................

October. ..........................
The period ..................

1916. 
March 5-31 ........................
April..............................
May...... .........................

July...............................

October. ..........................
November l-ll. ...................

The period. .................
1917. 

April 12-30. .......................
May.... ..........................

July...............................
August. ..........................'.
September. .......................

Discharge in second-feet.

Maximum.

50.00 
7.50 
5.40 
4.30 
1.42 
.83 
.87

.65 
19.50 
7.60 
2.60 
2.00 
.74 
.41 

3.50

102.00 
260.00 

17.00 
7.70 
6.80 
1.53 
1.15 
1.30

134.00 
29.00 
20.00 
32.00 
23.00 
3.50 
3.20 
1.90 
1.30

332.00 
99.00 
1.28 
4.40 
.52 
.04

Minimum.

5.30 
3.10 
3.20 
1.43
.85 
.68 
.65

.45 

.35 
2.00 
2.00 
.25 
.30 
.30 
.30

14.00 
1.20 
1.10 
1.82 
1.10 
1.15 
1.01 
.52

5.30 
2.50 
2.50 
6.70 
3.50 
1.90 
1.42 
1.30 
1.22

66.00 
.17 

Nil. 
.52 
.04 
.00

Mean.

27.480 
4.550 
4.570 
2.060 
1.130 
.721 
.760

.55 
7.60 
3.00 
2.30 
.76 
.52 
.35 
.86

58.00 
34.00 
4.00 
2.50 
2.20 
1.39 
1.07 
.90

35.00 
9.50 
5.90 

14.40 
6.90 
2.60 
2.10 
1.47 
1.25

153.00 
46.00 

.47 
1.13 
.23 
.00

Per 
square 
mile.

0.376 
.062 
.063 
.028 
.015 
.010 
.010

.0071 

.0987 

.0390 

.0290 

.0100 

.0070 

.0046 

.0110

.7530 

.4420 

.0500 

.0325 

.0286 

.0180 

.0140 

.0117

.450 

.123 

.077 

.187 

.090 

.034 

.027 

.019 

.016

1.990 
.597 
.006 
.015 
.003 
.00

Run-off.

Depth in 
inches on 
drainage 

area.

0.42 
.07 
.07 
.03 
.02 
.01 
.01
.63

.001 

.110 

.045 

.033 

.010 

.008 

.005 

.013

.225

.08 

.49 

.06 

.04 

.03 

.02 

.02 

.01

.,75

.46 

.14 

.09 

.21 

.10 .04' 

.03 

.02 

.01
1.10

1.410 
.690 
.007 
.017 
.004 
.00

2.128

Total in 
acre-feet.

1,636 
280 
272 
127 
69 
43 
47

2,474

4 
452 
184 
135 
47 
32 
21 
53

928

345 
2,023

246 
149 
135 
85 
64 
55

3,102

1,873 
565 
363 
857 
424 
160 
125 
90 
27

4,484

5,765 
2,828 

28 
69 
14 
00

8.704

NOTE. Area used in computing these tables is the same as published in the Canadian hydrometric 
reports which was changed from time to time as more definite information of the drainage basin was 
obtained.

Mean monthly discharge, in second-feet, of Oxarart Creek atWylie's ranch, Sask., 1909-1911.

Year.

1909..........................
1910..........................
1911..........................
1912..........................
1913..........................
1914..........................
1915..........................
1916..........................
1917..........................

Average run-on per square 
mile........................

Mar.

aO.55
o58.00
a 30.00

68
492

Apr.

5.4
19 A.

a87.0
27.0
7.6

34.0
9.5

a 153. 0

637.0
2,201

May.

2.5
4 1
8.0
4.6
3.0
4.0
5.9

46.0

9.8
603

June.

2.20
4.60
4.60
2.30
2.50

14.40
.47

4 1
244

July.

o4.7
84

i in
1.88
2.10
.76

2.20
6.90
1.13

2.2
135

Aug.

3.50
.71
90

1.14
1.13
.52

1.39
2.60
.23

1.35
83

Sept.

2.10
.70

1.10
.72
.35

1.07
2.10
0

1.08
64

Oct.

1.93
.68

80
.54
.76
.86
.90

1.47
0

.88
54

Nov.

ol.Sl

a. 80
a. 41

a 1.25

Total in 
acre-feet

623
745

1,436
5,019
2,474

928
3,102
4,484
8,704

3,064
3,876

50

Incomplete record not included in average. 6 Estimated.
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STTCEEJL CBEEK AT GILCHRIST'S RANCH, SASK.

LOCATION. In NW. f sec. 24,, T. &, "K. 2@ W. third meridaan, abotrt 5 miles sorrth of 
Belsdger. post office aad about 32 miles soutk of Maple Creek.

DRAINAGE ASEA. 30 square miles.
RECORDS AVAILABLE. May 25,1909, to October SI, 1917.
GAGE. Vertical staff; read by J. D. Gilchrist. A Stevens continuous water-stage 

recorder was installed at this station November 13, 1917, to obtain more accurate 
flood data.

DISCHARGE MEASUREMENTS. Made from footbridge at big-It stages, by wading- at 
ordinary stages, ami with weii at lo>w stages. A cable was installed at this station 
November 13, 1911,..so that measurements can be made during flood stages.

CHANNEL AND- CONTROL. Bed of stream, sand and coarse graveL Bigkt bank high; 
sand and coarse gravel; not subject to overflow; left bank made up of sand and 
gravel aad subject to overflow in flood stages. One channel at all stages; control 
likely to- shift.

EXTREMES OP DISCHARGE. 1909-1917: Maximum stage Eecorded, 4.46 feet, April 5, 
1912 (discharge, $15 second-feet); no flow March 22 to 29-, 1914.

ICE. Static-Knot maintained during winter.
ACCURACY. Stage-discharge relation not constant. Gage lead to Lundiredths twice 

daily during high water and once daily during remainder of season. Daily dis 
charge obtained by applying mean, daily gage heights to rating table. Records fair.

Dischwge measurements of Sucker Creek at GUekrist's ranch, Sask. r

Date.

1909. 
May 26

29

26
Sept. 27

1910.
Apj. 20 
May IS

20
July 18
Aug. 8

29

Oct. 17

1911.

May IS

JBftr la
Aug. 16

1912.
Apr. 2 

6
6
8 

23
May 22
tone 13 
July 12
Aug. 9
Sept. 10
Get. 15
Nov. 13 

1913.

JHi&y 21^

26

Made by 

.....da.. ................

.....da... ..............
dta

.....do..................

.....do,... ..............

.....d&,... .............. 

.....do..................

.....d<x. ...... ..........

.....da..................

.....do..................

.....do..................

.....do..................

G.E. Whyte.. _ ......
.....do..................
.....d&...... ...........
.....d0_. ...... _ ...... 
.....do..................
.....do..................

M.H. French.......... 
..--.da...... ............
.....da................. 
.....da.................

J. 9. Wrfght.. ..........
.....do!..... .............

.....dOL..... .............

.....da. .................

.....do.................

.... .d@  ...............

... ..do,.... .............
E.W.W. Hugkes......

.....do..................

Gage 
height.

Feet. 
0.94

>6&
1.455

tl

.47

.,57

.72 

.64 

.59

.51

.36

.55.

.54,

.57

.80

1,42
.81 .'6&
.58- 
.56
.655

1.10 
3.203.70- 
4.20 
2.00
1.79
1.58

L57
1.84
1.68
1.6*

1 55
1.01
.78

84

Dis- 
eharge.

See.-ft:. 
9. 6fr
3^38

2T.9
HP
.67

L94

4-.19 
3.04 
2.35
Lit
.23

1.68
1.7ft
1.72
2.19

27.95
5.33. 
2.32
1.7ft 
1.45
9 fiQ

a. 2. 14 
99.02

218. 08 
448.81 

18. 13
3.53

i 2.62 
; 2:23
\ .95

s ao»
j 2188
i
: 381. W
i 6.50
: o OA

3 7(Y

Date.

1913.
July 2R
Sept. 2

29
Oct. 20
Nov. 13

1914 
Mar. 15

21 
May 9 

27

July 22
Aug. 12

SI
Sept 21
Oct.. 18

1915. 
Mar. 30

.Apr. 12 
 Miy IS
! June 17 
July 16

27 
Sept. 28 
Oct. 18

l&ltk 
Apr. 6
May U-

: Juae K> 
Ju|jr 12
Oct. 24

19*7. 
Apr. 14

19
Magr l

25-
Juljr 7

Made by  

E.W.W.Htrghes......
.... .do*.. ................
.....doi..................
.....do^... ..............

  M. H. French..........
;..... dot........... ....... 
F. R. Steinberger...... 

.....do.. ................

:.....d<K.................
'.....do....... ............
E. W. W. Hughes......

M.H. French..........
.....do..... .............

..--..da.. ................ 

.....do..................

.....do..................
-....d&..... .............
.....do.................. 
.....do..................

M. H. French..........
Ji. E.Casigbey.. ........
.....do.................. 
.....do... ...............
: L.P.B.Maes..........

H. W. Kowtey.........
.....d«w. ................ 
.....do. __ ..............
.....deL. ................
.....do.................. 
.....do..................
.....do..................

Gage 
height.

Feet. 
0.65
.76
.81
.83
.82

2.1Z
I. IS 
L21 
.80
.75
.43
.4&
.64
.7$
.79

.84
1.2& 
Ltt
1,0* 
1.02,
.95
.94 

L.QO 
.98

1.12
1.01
1.29 
.99

1.09

2.94
. 2.40

i.7.a
2.02
L.55
1..25

Dis- 
cfiarge.

See.-ft. 
1.22
1.79
2.5»
I QO

Z20

3.0» 
20 00 
2.30
1.42
S.18
&.18
1. IS
L62
2.1ft

6.04
11.09 
14.09
3,60 
3,30
2.94
1.18

; 3.sa
2.50

. &J

s. a
3.6

  14.1 
3.6
5,7

c2J3.0»
, 157. 0* 

52. f»
80.00
1489 
2.3ft
&.8Z

&  Discharge determined by using a 24-rach weir. <^Ice going out.
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Daily discharge, in second-jeet, of Sucker Crtek at GHchrisfs ranch, Sa.sk., 1909-1917.

Day.

1399. 
1........
2-......-

4........
5........

6........
7........
8........
9........
10........

H
12........
13........ 
14. .......
15........

May.

 -"  

......

Juae.

4 
4 
2.3 
2.3 
2.3

2.3 
4 
5 
6.1 
3.1

4 
5 
3.1 
2.95 
2.8

July.

14.4 
11.35 
8.6 
8.6 

oSO.9

o39.6 
21.4 
14.4 
14.4 
11.35

11.35
14.4 
12.9 
11.35 
8.6

!>a;-.

' 1*10. 
1... ........................
2...........................
3..-. .......................
4...........................
5...........................

6...........................
7...........................
8...........................
............................

Kh... .......................

11 .

Aue.

3.1 
3.1
2.6 
2 
1.0

1 
1 
2.3 
1.6 
1

1 
1 
1.6 
1 
1

Mar.

12........................... ........
13... ............... ......... ! . .......
14... ................. ....... l . .......
15. .......................... ! ------- -

18...........................
17.. .........................
IS...........................
19............................
20. ..........................

21.............. .............
22...........................
23...........................
24...........................
25...........................

28...........................
27...........................
28...........................
29...........................
30
n. ..........................

Sept,

1 
1 
2.3 
1.6 
1.0

1 
1 
1
1 ^ 

. 75

1.25 
1.6 
2.45 
2.45 
2.3

Apr.

7.25 
7.25 
6.35 
6.35 
5.45

7.25 
6.35 
6.35 
7.25 
7.25

6.71 
6.35 
7.25 
6.35
5.99

5.45 
4.60 
4.44 
4.28 
4.12

3.89 
3.80 
3.64 
3.32 
3.60

3.09 
3.00

3.09 
3.09

Oct.

2 
2 
2.3 
2.45 
2.45

2.45 
2.45 
2.45 
2.45 
2.6

2.6 
2.6 
2.6 
2.6 
2.6

Bay.

1 
1 
1 
1
2

2 
2 
2 
2 
2

S  i
$
s*.

3

May.

3.00 
3.00 
3.00
2.86 
2.72

2.58 
2.44 
2.30 
2.30 
2.30

2.30 
3.00
2.86 
2.58 
3.80

3.00 
2.58 
2.58 
2.44 
2.44

2.44 
2.30 
2.30 
2.39 
2.30

2. 18 
2.18 
2.18 
2. IS 
2.08 
2.06

1909. 
6.......
7.......
8.......
9.......
0. ......

1. ......
2^......
3.......
4.......
5. ......

 6.......

*.......
 9.......
0. ......
1. ......

Juno.

2.06 
2.30 
2.58 
2.44 
2.30

2.06 
2.06 
1.94 
1.94 
1.70

1.48 
1.37 
1.37 
1.26 
1.26

1.15 
1.70 
1.15 
1.15 
,78

.97 
1.15 
1.37 
1.15 
.70

.52 

.46 

.40 

.40 
L70

May,

11.35 

8.6
6.1 

. 6.1
4 
4 

. 4

July.

1.26 
1.15 
.97 

1.70 
1.15

.70 

.97 

.88 
1.15 
1.15

1.15 
.70 
.58 
.40 
.20

.20 

.20 
.10 
.10 
.10

.20 

.70
1.70 
1.15 
.70

.70 

.70 

.58 

.58 

.40 

.40

June.

3.1 
14.4 
7.3 

14.4

«229 
a45.i 
034.5 
25.4 
29.8

16.1 
12.8 

«90. 4 
29.8 
31.0

Aug.

0.40 
.40 
.40 
.40 

5.45

2.30 
1.70 
1.48 
1.26 
1.15

1.06 
1.06 
3.00 
2.30 
2.18

1.94 
1.70
1.48 
1.37 
L.26

1.26 
1.37 
1.70 
1.94 
1.70

1.37 
1.37 
1.37 
1.59 
1.48 
1.4S

July.

6.1 
6.1 
5 
4 
3.1

3.1 
3.1 
3.1 
3.1 
3.1

6.1 
4 
8.6 
6.1 
4 
3.1

Aug.

0.55 
.5 
.45 
.45
.45

.5 

.55 

.55 

.8 
1

1 
2.3 
1.6 
1.6 
1.25 
1

Gspt.

2.18 
1.82 
1.70 
.2.30 
2.58

2.30 
2.72 
2.58 
2.30 
2.30

2.06 
1.82 
1.82 
1.70 
1.70

1.70 
1.70 
1.70 
1.70 
1.70

1.70 
2.30 
2.30 
2.30 
2.30

2.30 
2.30 
2.30 
2.18 
2.06

Sept.

l.fi 
1.6 
4 
3.1 
3,1

3.1 
4 
4 
3.1 
2.3

2.3 
1.6 
l.« 
1.6 
1.6

Oct.

1.94 
1.94 
1.94 
2.18 
2.38

2.30 
2.30 
2.30 
2.30 
2.90

. 2.30 
2.30 
2.30 
2.30 
2.33

2.30 
2.18 
2.18 
2.18 
2.30

2.44 
2.44 
2.30 
2.30 
2.39

2.33 
2.30 
2.30 
2.30 
2.30 
2.30

Oct.

2.6 
2.6 
2.6 
2.6 
2.6

 2.6 
2.6 
2.6 
2.6 
2.6

2.6
2.6 
2.6 
2.0 
2.6 
2.6

Nov.

a Estimated.
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Daily discharge, in second-feet, of Sucker Creek at Gilchrist's ranch, Sask., 1909-1917 
Continued.

Day.

1911. 
1...........................
2...........................
3...........................
4. ................ j. ........
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15.. ....... ..L... ............

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22. ........ ..v... ............
23...........................
24...........................
25...........................

28... ........ ..................
27............................
28...........................
29...........................
30...........................
31...........................

1912. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

ie. ..........................
11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Mar.

13.5
22.2
13.5

  "  *

Apr.

17.6
7.4
3.3
3.3
3.3

4.2
4.9
5.5

87.0
113.0

Q7 A

32.0
22.2
17.6
14.7

13.5
58.0
72.0
44 >;
29.5

34.5
28.5
21.3
10.7
10.1

8.7
6 0

7.4
6.2
6.7

2.00
2.15

2.00

400 00
220.00
450.00
615.00
278. 00

175.00
69.00

30.00
28.00

97 ftft

24.00

V) N\

18.00

18.00

14.00

13.00
18.00

May.

7.4
10.1
13.5
16.7
15.5

11.7
5.8
4.2
4.9
4.6

4.2
3.7
3.5
3.3
3.5

7.4
8.7
4.4
4.2
3.5

3.3
3.5
3.7
3.5
4.2

3.8
3.7
3.3
3.1
2.9
9 fi

18.0
15.5
15.5
15.5
15.5

13.0
20.0
28.0
22.0
18.0

17.0
13.0
8.5
8.0
8.0

7.6
3.5
3.5
3.5
3.5

3 K

4.0
3.5
3.5
3.5

3.5
4.4

30.0
24.0
12.5
9.0

June.

9 1

2.0
2.0
2.0
2.6

2.4
3.3
3.1
2.6
2.4

9 n
1.5
1.8
1.4
1.2

.6

.3

.9

.9
1.2

2.6
2.4
1.8
1.5
3.3

41.0
10.1
5.1
3.3
3.7

8.0
3.5
3.0
2.9
2.8

2.5
2.3
2.3
2.2
2.0

1.90
1.80
1.80
2.8
6.2

15.0
8.5
5.3
3.2
2.8

2.6
2.0
1.80
1.60
1.50

1.00
.90
.80

1.00
1 30

July.

5.5
10.1
4.2
3.3
2.6

1.4
1.3
2.0
2.0
2.0

1.4
1.4
1.4
.9

1.2

.9

.9
1.2
1.2
1.0

.9

.9

.9

.9

.6

.6

.6

.6

.6

.9

.9

1.50
1.50
1.60
1.80
2.2

2.8
2.9
3.0
3.0
2.9

2 0

2.8
3.0
2.8
2.4

2.8
2.6
2.4
2.3
2.2

2.3
1.90
1.90
1.70
1.40

1.40
1.40
1.30
1.30
1.10
.80

Aug.

1.0
1 9

1.3
1.4
1.4

3.3
3.3
9 n
1.8
1.6

1.5
1.5
1.4
1.1
1.4

1.2
1.0

.9

.9

.9

.9'.9

.9
1.4

2-0
1.5
1.0
.9
.9
.9

.80
1.70
2.00
2.75
3.05

2.75
2.40
1.90
1.70
1.50

1.40
1.60
1.70
1.70
1.70

3.35
3.50
3.95
3.50
3.05

2.60
2.45
2.30
2.15
2.60

2.45
3.20
3.35
3.50
3.35
3.05

Sept,

0 9

3.3
8.7

10.1
15.5
9.5
5.1
3.3

2.7
2 A

3.5
3 9

2.5

9 1

2.6
2 Q

2 «

2.2

9 9

2.6
3.3
4.2
3.7

3.3
3.3
3.3
3.3
3.3

2.60
3.05
3.35
3.95
3.95

3.20
3.20
9 71

2.75
2.60

2.60
2.60
2.90
2.90
3.35

3.20
3.05
3.05
3.35
3.35

3.35
3.95
4,40
3.50
3.50

3.35
3.35
3.50
3.35
3.35

Oct.

3 n
3.5
3.3
3.2
3.2

3.0
3.0
2.9
2.9
2.9

9 Q

2.9
2.7
2.7
2.7

2.7
2.7
3.0
3.Q
3.0

3.0
3.0
3.0
3.3
3.5

3.5
3.3
3.0
3.0
3.0
3.0

3.35
3.20
3.05
3.20
3.20

3.20
3.20
3.20
3.95
3.95

3.35
3.35
3.35
3.20
3.20

3.20
3.20
3.95
3.95
4.40

4.40
3.50
3.50
3.50
3.50

3.50
3.50
3.50
3.50
3.50
3.50

Nov.

3 rt

3.35
3.35
3.35
3.35
3.50

3.50
3.50
3.35
3.35
3.35

3.35
3.35
3.35
3.35
3.35

........
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Daily discharge, in second-feet, of Slicker Creek at Gilchrist's ranch, Sask., 1909-1917-
Continued.

Day.

1913. 
1. ..........................
2...........................
3.,.. .......................
4...........................
5...........................

6...........................

8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
1Q

20...........................

21*. .........................
22...........................
23.. .......... ...............
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1914. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
99

23...........................
94

25...........................

26...........................

28...........................
OQ

30...........................
31...........................

Mar.

RA AA

45 00
43.00
43.00
43.00

3.10

.05

.10

Apr.

92.0
68.0
44.0
64.0

113.0

166.0
154 0

92.0
65.0

53.0
92.0
98.0

101.0
70.0

35.0
22.0
16.4
16.4
13.0

12.1
10.3
9 n
7.6
7.1

7.1
7.1
7.3
7.6
7.6

1.7
7.7

11.4
16.2
Oft n

OO ft

42.0
50.0
47.0
07 A

31.0
OO ft

85.0

11.6
31.0
11.6
10.6

10.1
U 9

o9.7
o8.3

7.2

6.4
5.4
5.1
4.8
4.8

May.

7.60
10.00
10.00
9.00
6.30

7.60
7.10
7.60
7.60
8.20

7.60
7.10
7.10

14.80
12.50

11.40
10.60
9.30
8.20
6.30

5.90
5.90
5.90
5.60
5.20

4.90
4.60
4.60
4.60
3.10
3.20

4.8
4.8
4.2
4.2
a i

4.5
4.8
4.5

24.0
15.6

10.1
8.8
7.5
6.4
4.8

4.0
4.0
3.7
3.7
3.4

3.2
2.6
2.2
3.2
2.4

2.1
2.4
2.4
9 9
2.2
2.1

June.

2.80
2.40
2.40
2.40
9 dn

2.20
1.92
1.80
1.80
1.80

1.80
1.92
3.20
3.40
1.63

1.68
2.00
2.40
2.60
7.60

3.80
4.30
2.40
3.80
4.10

4.10
3.40
2.60
2.40
1.80

1.92
2.10
1 60
1.60
2 4n

3.40
2.40
2.10
2.10

2.10
2.10
3.40
3.40
2.40

2 9ft

2.10
1.76
1.52
3.40

3.40
2.10
1.76
1.60
3.40

2.40
2.10
1.60
1.60
1.52

July.

2.20
2.40
2.40
5.40
3.10

2.40
1.80
1.56
1.21
1.55

2.40
2.40
3.80
2.40
1.80

1.80
1.56
1.21
1.21
1.21

.66
2.40
1.80
1.21
1.21

1.21
1.23
1.58
1.17
1.25
1.09

1.44
1.12
.96
.80
.74

.74

.32

.17

.17

.16

.16
.38
.19
.17
.38

.16

.41

.18

.19

.17

.13

.13

.12
19

. .13

.13

.14

.12

.13

.12

.12

Aug.

1.00
.55
.52
.50

1.02

1.00
1.20
1.52
2.10
2.10

2.00
1.42
1.43
2.60
1.98

2.00
2.00
2.60
2.20
1.90

1.20
1.22
1.12
.50
.48

.70

.65

.50

.58
1.98
1.75

.13

.13

.13

.13

.13

.14

.15

.15

.16-

.16

.16

.16

.16

.16

.16

.16

.18

.20

.38

.32

.32

.32

.41
1.04
1.04

.96

.96

.74

.56

.56

.50

Sept.

1.60
1.70
1.29
.64
.25

.38

.51

.51

.64

.90

1.03
1.03
1.03
1.16
1.42

1.56
1.56
1.56
1.70
1.85

2.00
2.80
3.10
2.00
2.80

2.30
2.30
2.30
2.20
2.10

.50

.50

.50

.50

.47

.44

.50

.56

.50

.47

.50
1.12
7.50
2.20

.96

.80

.80

.88
1.28
1.28

1.28
1.20
1.28
1.28
1.28

1.28
1.28
1.28
1.28
1.28

Oct.

2.20
2.20
2.20
2.10
2.20

2.80
2.40
2.40
2.40
2.30

2.10
2.10
2.10
2.00
2.30

2.30
2.20
2.20
2.10
2.10

2.10
2.00
2.00
2.10
2.10

2.20
2.20
2.10
2.20
2.30
2.40

1.36
1.76
2.20
7.50
7.20

3.20
4.00
7.50
4.80
4.20

3.70
2:40
2.40
2.40
2.40

3.70
2.40
2.40
2.10
1.92

2.10
1.92
1.92
1.92
1.92

1.92
1.92
2.20
2.80
2.80
2.80

Nov.

*

a Estimated.
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Daily discharge, in second-feet, of Sticker Creek at Gilchrist's ranch, Sask., 1999-19J7 
Continued.

i a-.

1915.

2. ..........................
3...........................
4...........................

6...........................
7...........................
8...........................

10. ......;...................

11...........................
12...........................
13...........................
14...........................
15. ..........................

16................ ...........
17...........................
18...........................
19...........................
20...........................

22...........................
23...........................

25...........................

26...........................
27...........................
OQ

90
«>rt
« 1

1916.

4. ..........................
5...........................

0. ..........................

s. ......... ....... ..........
9...........................
10...........................

11...........................
t*3

14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................

no »

24...........................
25...........................

27...........................
28...........................
on

30
31...........................

Mar.

6.6
5.1
6.1

6.6
5.4
6.4
6.5
5.1
5.7

Apr.

6.6
22.0

102.0
62.0
38.0

18.9
16.0
12.5
12.5
in 1

10.8

11.9
11.8
11.8

11.8
11.8
11.7
9.7
9.3

« 9. 2
9.1
8.5
8 C

8.3

8.3
8.3

o8.3
o8.3

21.0
14.1
14.1
12.7
10.6

10.0
10.0
10.0
10.6
99 (\

26.0

17 9

22.0
20.0

20.0
10.6

10.6

8.8
8.2
7.6

6.3

5.8
5.8
6.3
5.8

11.3

May.

8.3
8.3
8.4
8.5
8.6

8.7
8.7
8.8
8 C

8 9

8.9
9 0
9.1
9 O

9 9

9 9

3.4
3.8
3.6

3.6
3.4
3.4
3 4
2.9

^ ft
3.0
1 9
1.9
3.0
3 A

12.0
5.8

12.0
19.6
12.0

6.3
6.3
5.4
5.8
5.8

30.0
14.1
7.6
3.6
7.6

7.6
22.0

3.3
3.1

14.1
7.6
7.6

10.6
99 ft

26.0
60.0
50.0
49.0
78.0
38.0

Juno.

10.5
10.5
10.5
10.5
10.5

9.8
9.0
8.2
3.8
3.8

3.8
3.8
3.6
3.0
3.0

3.8
3.2
1.6
3.0
4.6

3.6
3.2
3.0
1.6
5.2

4.5
3.8
3.0
3.0
3.0

22.00
14.10
3.60

22.00
78.00

48.00
22.00
3.60
3.10
30.00

22.00
3.60
3.30

30.00
14.10

7.60
30.00
38.00
22.00
30.00

46.00
 78.00

62.00
3.60
3.60

14.10
3.60

30.00
3.60

July.

3.0
3.0
3.0
2.3
1.6

1.6
1.6
3.8
5.7
5.4

3.0
2.3
2.3
3.8
3.8

3.3
3.6
7.5
7.5

4.8
3.6
3.0
4.2
3.8

3.6
3.6
3.8
3.9
3.4
3.3

3.6
14.1
14.1
3.6
3.6

3.6
62.0
14.1
7.6
3.6

3.6
3.1
3.1
2.5
2.8

2.8
14.1
7.6
3.6
3.6

3.1
2.5
2.3
2.8
2.8

2.8
2.3
2.3
2.5
7.6
3.6

Aug.

3.2
3.0
3.0
3.0
2.7

2.4
2.4

. 2.4
2.3
2.3

2.0
2.0
2.0
2.0
2.0

3.0
2.7

4.5
4.2

4.2
3.0
3.8
2.7
2.7

2.2
2.2
2.2
3.0
3.0
3.0

3.60
2.50
2.50
2.10
2.10

2.50
1.88
.90
.77

1.17

1.17
1.17

.9
1.17
1.30

1.30
1.17
1.30
.90
.77

.90

.77

.77
1.17
1.04

.90
1.17
1.17
1.17
.77
.77

Sept.

3.0
17.2
3.0

16.5
14.2

3.0
6.7
4.5
7.1
3.0

4.5
4.5
5.2
3.0
3.0

2.3
2.3
2 2
2.6
2.3

2.2
1.6
1.6
.4
.4

.8

.8
3.0
1.6
1.7

1.17
1.30
1.30
.90

1.14

1.17
1.17
1.17
.77

2.50

2.50
2.80
2.50
2.80
2.80

2.80
- 2.80

2.50
2.50
2.50

3.10
3.10
3.10
3.10
3.10

3.10
3.60

14.10
14.10
14.10

Oct.

2.0
2 3
3.0
3.0
2.6

2.7
3.0

17.2
16.0
15.0

3.0
3.0
3.0
3.0
3.8

3.0
4.0
2.7
2.9
2.6

2.6
2.3
2.4
3.0
3.8

4.0
3.4
3.3
3.6
3.0
3.6

22.0
30.0
46.0
5.8
6.3

7.2
6.7
6.7
6.3
4.7

7.6
11.3
8.8
8.8
8.8

8.2
7.2
6.3
5.4
4.7

4.7
4.7
4.0
4.0
2.8

2.8
2.5
2.5
2.3
2.3
2.3

Nov.

2.1
2.1
2.3
2.3
2.3

2.1
2.1
2.1
2.3

o Estimated.
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Daily discharge, in second-feet, of Sucker Creek at Gilchrisi's ranch, Sask., 1909-1917 
Continued.

Bay.

1917. 
l. ..........................
2...........................
3...........................
4...........................
5...........................

5...........................
7...........................
8...........................
9. ..........................
10...........................

11'.. .........................
12...........................
13...........................
14...........................
15...........................

15...........................
17...........................
18...........................
19...........................
20......... ..................

21...........................
22
2a.. ....... ..................
24...........................
25...........................

25...........................
2T... ........................
28...........................
29. ........ ...................
90

31...........................

Mar. Apr.

213.0

125.0
196.0
97.0

157.0
240.0

317.0
258. Q
167. a
86.0

157.0

54.0
106.0
38.0
4.4

31.0

May.

52.0
48. &
80.0
93.0
85.0

126.0
187.0
144.0
118.0
100.0

90.0
113.0
093.0
073.0
053,0

33.0
23.0
10.5
7.7
7.0

5.4
5.4
4.6.

13.9
148

13.1
12.2
10.5
9.9
7.7

' 7.7

June.

7.7
20.0
20.0
14.8
10.5

7.7
6.7
6.0
6.0
6.0

7.7
33.0
20.0
7.7
6.7

5.4
7.7
4.6
3, a
3.3

3.3

3. a
3.1
3.1

2.9
2.&2.3'
2.7
2 7

July.

3.30
3.30
3.30
3.30
3.10

3.10
2.30
2.10

L 2.30
: 2.10

1.90
1.70
1.50
1.30
1.20

1.10
1.01
1.01
.91
.81

.81

.81

.71

.81

.61

.52

.52

.52

.52

.52

.52

Aug.

0.61
.61
.61
.61
.71

.71

.71

.61

.61

.61

.61

.71

.61

.61

.61
1.10
1.20
1.30
1.30

1.30
1.50
1.50
1.70

1.70
1.70
1.70-
1.30
1.30
1.30

Sept.

1.30
1.30
1.50
1.50
1.70

1.70
1.50
1.50
1.50
L50

1.70
1.50

1.50
1.70

1.50
1.50

1.50
1.70

i PIA
1 nO

3.30
1.30
1.30

1.30
1.30
 L KA

1.50
1 fvfi

Oct.

1.50
1.50

1.78

1.70-
1.70
1.70
1.90
1.90

2.10
2.10
9 Tfl

2.30

2.30
2.50

2.90
2 on

3 0A

3 QA

3.30
3.30
3 0A

3.10-

3.39

3 0A,

3 on

Nov.

a Estimated.
NOTE. 1911: Ice present Mar. 26-28.

1912: Stage-diseharge relation affected by ice Apr. 1-4; discharge estimated:.
1913: Between June 15 and 30 a small ditch, carrying about 0.30 second-foot of water, \rastafcen out above 

gage rod.
1914: Stage-diseharge relation affected by ice Mar. 15 to Apr. 7;. channel frozen over Mar. 22-29. 
1915: May 1-15, no gage-height records; discharge estimated. 
1917: Apr. 14-18, ice going out; stage-discharge relation affected. Change in control May 2.

Monthly discharge of Sucker Creek at Gilchrist's ranchr Sask. r 1909 1917.

Month.

1909.

June 1-19, 22-30...................
July..............................
August.................. ...........

The period.. ................

1910. 
April..............................
May..............................

July..............................

September ........................

The period. .................

Discharge in second-feet.

Maximum.

11.3 
255,0 
80,9 
9.1 
4. 
2.6

7.25 
3.80 
2.58 
1.70 
5.45 
2.72 
2.44

Minimum.

4.0 
2.3 
3.1 

.45 

.75 
2.

3.00 
2.06 
.40 
.10 
.40 

1.70 
1.94

Mean.

6.3 
29.0 
11.5 
1.25 
2.03 
2.52

5.173 
2.534 
t.426 

-730 
L578 
2.081 
2.259

Per 
square 
mile.

0.175 
.967 
.318 
.035 
.056 
.070

.144 

.070 

.040 

.020 

.044 

.058 

.063

Rua-off.

Depth in 
inches on 
drainage 

area.

&.046 
1.079 
.367 
.040 
.063 
.081

1.676

.1«1 

.081 

.044 

.023 

.051 

.085 

.073

.498

Total in. 
acre-feet.

88 
1,728 

705 
77 

121 
155

2,872

308 
156 

85- 
45
yi

124
139

954
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Monthly discharge of Sucker Creek, at Gilchrist's ranch, Sask., 1909-1917 Continued.

Month.

1911. 
Mar eh 26-31 .......................

July..............................

November 1. ......................

The period. .................
1912.

May..............................
June ..............................
July..............................

1913. 
April..............................
May...............................

July..............................

The period ..................
1914. 

March 15-31. ......................

May..............................

July..............................

September ........................

The period. .................
1915. 

March 23-31. ......................

May..............................

July..............................

The period. . ................
1916. 

April. .............................

July..............................

October. ..........................

The period....... ...........
1917. 

April 14-30. .......................
May..............................
June ..............................
July..............................

Discharge in second-feet. .

Maximum-

22. 2 
113.0 
16.7 
41.0 
10.1 
3.3 

15.5 
3.5 
3.0

615 
30 
15.0 
3.0 

* 3. 95 
4.40 
4.40 
3.50

166.0 
14.8 
7.6 
5.4 
2.6 
3.1 
2.8

54.00 
92.00 
24.00 
4.30 
1.44 
1.04 
7.50 
7.50

6.6 
102.0 

9.2 
10.5 
7.5 
4.5 

17.2 
17 2

28.0 
7"8.0 
78.0 
62.0 
3.6 

14.1 
46.0 
2.3

317.0 
187.0 
33.0 
3.0 
1.7 
3.3 
3.3

Minimum.

13.5 
3.3 
2.6 
.3 
.6 
.9 
.9 

2.7 
3.0

2.00 
3.5 

.80 

.80 

.80 

.60 

.05 

.35

7.10 
3.10 
1.68 
.66 
.48 
.25 

2.00

.00 
1.70 2. 10- 
1.52 
.12 
.13 
.44 

1.36

5.1 
6.6 
1.9 
1.6 
1.6 
2.0 
4.0 
2.0

5.80 
3.10 
.77 

2.30 
.77 
.77 

2.30 
2.10

4.40 
4.60 
2.70 
.52 
.61 

1.30 
1.50

Mean.

16.4 
26.4 
5.8 
3.7 
1.4 
1.4 
3.9 
3.0 
3.0

106.94 
11.5 
3.18 
2.12 
2.48 
3.24 
3.48 
3.38

52.50 
7.40 
2.76 
1.89 
1.36 
1.57 
2.21

13.80 
24.00 
5.10 
2.30 
.36 
.35 

1.17 
3.00

6.0 
16.7 
6.1 
5.1 
3.8 
2.8 
4.1 
4.3

13.30 
18.10 
23.00 
6.80 
1.35 
3.50 
8.20 
2.20

147.00 
53.00 
7.80 
1.53 
1.02 
1.56 
2.50

Per
square 
mile.

0.547 
.880 
.193 
.123 
.047 
.047 
.130 
.100 
.100

3.29 
.349 
.096 
.064 
.08 
.10 
.10 
.10

1.590 
.224 
.084 
.057 
.041 
.048 
.067

.460 

.793 

.171 

.078 

.011 

.012 

.039 

.099

.200 

.557 

.203 

.170 

.127 

.093 

.137 

.143

.443 

.603 

.767 

.227 

.045 

.117 

.273 

.073

4.900 
1.770 
.260 
.051 
.034 
.052 
.083

Run-off.

Depth in 
inches on 
drainage 

area.

0.061 
.982 
.222 
.137 
.054 
.054 
.145 
.115 
.004

1.774

3.67 
.40 
.11 
.07 
.09 
.11 
.12 
.06

4.63

1.770 
.258 
.090 
.065 
.046 
.054 
.077

2.360

.29 

.88 

.20 

.09 
  Ql 
.01 
.04 
.11

1.63

.07 

.62 

.23 

.19 

.15 

.11 

.15 

.16

1.68

.49 

.70 

.86 

.26 

.05 

.13 

.31 

.02

2.82

3.09 
2.04 

.29 

.06 

.04. 

.06 

.10

5.68

Total in 
acre-feet.

98 
1,571 

357 
220 
86 
86 

232 
184 

. 61

2,895

6,363 
707 
189 
130 
152 
193 
214 
101

8,049

2,124 
455 
164 
116 
84 
93 

136

4,172

464 
1,416 

316 
139 
21 
22 
70 

183

2,631

107 
994 
375 
304 
234 
172 
244 
264

2,694

791 
1,113 
1,369 

418 
83 

205 
504 
39

4,522

4,956 
3,259 

464 
94 
63 
93 

154

9,083
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Mean monthly discharge, in second-feet, of Sucker Creek at Gilchrist's ranch, JSask.,
1909-1917.

Year.

1909.........................
1910.........................
1911.........................
1912.........................
1913.........................
1914.........................
1915.........................
1916.........................
1917.........................

Average run-off per square

Mar.

a 16. 4

013.8
o6.0

Apr.

5.2
26.0

107.0
52.0
24.0
16.7
13.3

ol47.0

35
2,083

May.

a6.3
2.5
5.8

11.5
7.4
5.1
6.1

18.1
53.0

13.7
842

June.

629.00
1.43
3.70
3.20
2.80
2.30
5.10

23.00
7.80

8.7
518

July.

11.50
.73

1.40
2.10
1.89
.36

3.80
6.80
1.53

3.3
203

Aug.

1.25
1.58
1.40
2.50
1.36
.35

2.80
1.35
1.02

1.52
93

Sept.

2.00
2.10
3.90
3.20
1.57
1.17
4.10
3.50
1.56

2.6
155

Oct.

2.5
2.3
3.0
3.5
2.2
3.0
4.3
8.2
2.5

3.5
215

Nov.

«3.0
o3.4

a2.2

2.2
131

Total 
in acre- 

feet.

02.872
954

2,895
8,049
4 172
2,631
2,694
4,522
9,083

4,375
4,109

157

o Incomplete record not included in average. 6 Estimated.

BELANGER CREEK AT GARRISON'S RANCH, SASK.

LOCATION. 'In SW. J sec. 18, T. 7, R. 25 W. third meridian, 150 yards west of Garri 
son's ranch (Belanger post office) and about 27 miles south of Maple Creek.

DRAINAGE AREA. 43 square miles.
RECORDS AVAILABLE. Open-water flow June 12, 1909, to November 15, 1912, and 

discharge measurements April, May, and June, 1913, when station was abandoned 
on account of the difficulty of obtaining a reliable observer.

GAGE. Vertical staff; read by G. C. Garrison.
DISCHARGE MEASUREMENTS. Made by wading. Measurements can not be made at 

extreme flood stage, as wading is impossible.
CHANNEL AND CONTROL. Bed composed of sand and coarse gravel. Both banks 

fairly high but are overflowed at extreme flood stages.
EXTREMES OF DISCHARGE. Maximum stage recorded, 6.06 feet April 6, 1912 (dis 

charge, 270 second-feet, estimated); minimum stage recorded, 1.55 feet June 7 to 
10, 1912 (discharge 0.10 second-foot).

ACCURACY. Stage-discharge relation permanent during low and ordinary stages. 
Owing to lack of-high water measurements, records poor.

Discharge measurements of Belanger Creek at Garrison's ranch, Sash., 1909-1913.

Date.

1909.

30
July 17
Aug. 6

26
Sept. 25

1910.
Apr. 20
May 13

20
July 19
Aug. 8

20
Sept. 20

1911. 
Apr. 20
May 18

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

G.H.Whyte. ..........

Gage 
height.

Feet. 
1.55
2.11
1.74
1.62
1.515
1.445

1.49
1.45
1.45

1.35
1.34
1.31
1.30
1.28

1.755
1.540

Dis 
charge.

Sec.-ft. 
8.86

38.5
14.9
9.69
6.44
4.72

5.35
4.60
4.20
3.17
1.86
1.71
1.90
1.33
1.01

19.42
6.08

Date.

1911.

July 13
Aug. 16
Sept. 20

1912.
May 23
June 13
July 12
Aug. 9
Sept. 10
Oct. 15
Nov. 13

1913.
Apr. 16
May 21

Made by 

.....do..................

.....do..................

J.S.Wright. ...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

T <5 Wriffht
E.W.W.Hughes.......
.....do..................

Gage 
height.

Feet'. 
1.500
1.500
1.420
1.405

2.18
2.11
2.10
2.04
1.99
1.99
1.98

2.26
1.91
2.01

Dis 
charge.

Sec.-ft. 
6.11
4.97
3.49
3.43

10.61
8.49
6.77
4.57
3.86
5.27
3.18

34.0
8.5
4.8

123678° 2C
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Daily discharge, in second-feet, of Bel&nger Creek <at Garrison's ranch, tfask^ 1909-191&*

Day. June. July. Aug. Sept. Get. I>ay. Jime. July. Aug.' Sept. Oct.

7.0
G
6

45.4
45.4
45.4
38

38
30.8
30.8
53.2

38
38
38
2418'

7.5 
7,5

7.5
6
6
6
6

1909.

26..
27..
28..
29..
30..
31..

6
9

30.8

0500 1
082.5

53.2
38
45.4

38
38
38
38
38

11.
12.
13.
14.
15.

16.
17.
18.
19.

21.
22.
23.
24.
25.

2§.
27.
28. 
29- 
38. 
31-

Day.

1810.

Apr.

2.8 
2.8 
5.7 
5.7 
5.7

9,2 
9.2 
9.2 
5.7
5.7

5.7 
5.7 
9,2 
9.2 
9.2

9.2 
5.7 
5.7 
5.7 
5.7

5.7 
5.7
5,7 
5.7 
5.7

5.7 
5.7 
5.7 
5.7 
5.7

5.7 
5.7 
5.7 
5,7 
5.7

5.7 
5.7 
5.7 
5.7 
5.7

5.7
5.7 
5.7
S..7 
5.7

5.7 
5.7 
5.7 
5,7
5.7

5.7 
5.7 
5.7 
5.7
5.7

5.7 
5.7 
5,7 
5.7 
5.7 
5.7

June,

5.7 
5.7 
9.2 
7.4 
5.7

5.7 
5.7 
5.7 
5.7 
5.7

5.7 
5-7 
5.7 
5.7
5.7

5.7 
5,7 
5.7 
5. 7 
5-7

5.7 
5.7 
5.7 
5,7 
5.7

5.7 
2.8 
2.8 
2.8 
2.8

July. ! Aug. Sapt.

2.80
2.80
2.80
2.80
2.80

2.80
2.80
2.80
2.88'
2.80

2.SO 
2,80 
2.80 
2.8D 
2.80

2.80
1.85
1,85
1.85
1,85

1.85 
1.35 
1.35 
1.35 
f.35

1.35
1.35
1.35
1.35
1.35
1.35

1.35
1.35
1.33
1.35
1.35

5.70 
2.8O 
1,35 
1.35 
L35

1.3S
1.35
2.80
1.35
1.35

1.35 
1.35 
1.35 
1.35 
1.3S

1.35
1.35
1.35
1.35
1.35

1.35 
1.35 
i.35 
1.35 
1.35

1.35 
1.35 
L3S 
1.35 
1.35

1.35
1.35
1.55
1.35
1.35

1.35
1.35
1.35
1.35
1.35

1.35
1.35
1.35
1.35
1.55

1.35
1.35
1.35
1.35
1.35

1.35
1.35
1.35
1.35
1.35

Oct. Nov

1.27
1.27
1.27
1.27
1.27

1.27
1.27
1.19
1.19

1.19
1.11
1.11
1.11

1.11
1.11
1.11
1.11
1.11

1,11
1.11
i.n
1.11
1.11
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 i

Estimated.
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Daily discharge, in second-feet, of £el<mger Creek at Garrison's ranch, £a&k.,
Continued.

Day.

mi.
1. .......................
2...........................

4...........................
5...........................

6...........................
7....... ......... ..........
8...........................
9...........................

10. ...................... ....

11...........................
12............ _ ............
13..........................
14...........................
15...........................

IS...........................
17.. . ........................
18. .. ........................
19. ...... ....................
20.. ....... ..................

21
22. ................. .......
9^

24. ..........................
25...........................

26...........................
27... ................. ........
28...........................
29... ........................
30...........................
31.................  . . .

1912. 
1. ..........................
2. . .........................
3. ...................... ....
4. ................... .......
5...........................

6.. ....... ...................
7 __ _ ................
8..... ......................
9...........................
10...........................

11. ......................... .
12...........................
13. ..........................
14... ........................
15...........................

16...........................
17...........................
B. ..................... .....
19...........................
20. .. ........................

21. .......... ................
22... ...................... ..
23.. .. ....__.........,...
24...........................
25... . ... .. ...... .......

26.. ...... ...................
27... ._. ..  ....... _ .....
25...........................
»... ..... __ ... _  .
%)
31. .......... .^... ...........

Mar.

75.0

57.5
36.5
36.5
43.5
<M ^

29.5
29.5
99 fi
99 R

10.4

10.4
6.1
6.1
6.1
3.2
1 9

Apr.

3.2
3.2
6.1
6.1

10.4

10.4
10.4
16,0
36.5
43.5

36.5
29.5
16.0
16.0
16.0

K3.0

to.o
M).0
16.0

235
270

2S8
232
232
212
£66

2S3.5
58.00
19.00
6.03
5.67

6.03
3.41
3.41
^ fia
3.6D

1.73
1.51
2.65

2.6S

9 fi?:
2.  5.
2.65
2.«»
o fif;

May.

1.40
1.40
L40
1.40
1.40

1.40
5.67
8.90
8.90
6.03

L.S
2.65
2.65-
2. fi5
1.40

1.40
1 4O

1.49
t M\
1 *0

.70

.7»,?e

.25

.25

.^
.25
.25
,S&

1 40
1-48

June.

L4fi
,78
.70
.23
,.25

,25
-ID
.10
.10
.»

.12

.12
1 22
2.84
8.90

4 OP*

2.65
1.73
1 Af\
1.40

1.08
.82
,92
70
28

52
.53
.25
,25

Off

July.

0.25
1.40
1.16
1.00
1.00

.76

.A&

.46

.32

..52

.58
1.00
.46
.48
.46

48
.12
.re
.12
.M

.34

.78

.7«

.82
7ft

.7S
.88
.88
.8ft
,70
7$

Aug.

3.8
3.7
3.6

3.5
3.8
4.04.0-
3.5

3.5
3.2
3.2
3.2
S.&

3.0
1.2
1.2
1.2
1.1
1.1

1.62
1.62
1.73
1.73
1.8*

: 1.8*
1.95
1.23
4.«8
L«5

1.95
.88
.82
.S§
.82

.S2
,88
.88
,88
.«2

.82
1.62
1.84

a. «e
3.41
3,41
3. SET
3.68
3 an

3.6O

Sept.

1.1
1.1
3.2
3.2
4.0

4.0
4.0
1.3
1.3
1.5

1.5
1.6
1.8
1.8
1.8

1.8
1.9
1.9
1.8
2 1

3.0
3.2
3.2
3.2
3.2

3.8
3.5
3.0
3.0
3.0

3.41
3.41
3.03
3.03
3.22

3.03
3.03
3.60
3.«0
3.41

3.87
3.87
3-87
3.«0a«e
3.6ft
3.41
3,41
3,<K1
3.«B

3.87
&S7
3.87
3.41
3.41

3.41
3,60,
3.4-1
3.44
3.22

Oct.

3.8
4.0
4.0
4.0
4.0

4.0
1.3
1.2
1.2
1.2

1.2
3.2
3.2
3.2
3.8

4.3
4.3
3.8
3.8 '
3.8

4.3
4.3
4.3
1.3
1.3 j

1.3
1.3
1.2
1.2
1.2
1.1

3.22
3.22
3.22
3.41'
3.41

3.41
3.60
3.60
3.69
3»«7

3.60
3.60
3.22
3.22
3.41

3.41
3.41
3.41
&41
i.41

3.41
3.41
3.41
3.22
3v22

^32
3.22
3.22
a 22
3. 03
3.03

Nov.

1.1
1.1
1.1
1.2
1.2

1.2
1.1
LI
.»
.9

1.1
1.3
.9

1.1
1.1

1.1
1.1
1.2
.9

3.03
3.03
3.63
3.03
3.22

3.22
3.03
3.22
3.22
3.41

3.41
3.60
3.22
3.«9
3.60

.

NOTE. 1911: Gage not read between Apr. Wand A^, 13j 
1912: Stage-discharge relation affected by iee Apr. 1-10.
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Monthly discharge ofBelanger Creek at Garrison's ranch, Sask., 1909-1912. 

[Drainage area, 43 square miles.]

Month.

1909. 
June 12-20, 22-30 ..................
July...............................

September ........................

The period. . ................

1910. 
April..............................

July...............................

October. . .........................

The period. .................

1911. 
March 15-31. ......................
April 1-16. ........................
August 13-31......................

November 1-19.. . .................

The period. . ................

1912. 
April..............................
May...............................

July...............................

November 1-15. ...................

Discharge in second-feet.

Maximum.

500 
53.2 

9 
5 
6

9.20 
5.70 
9.20 
2.85 
5.70 
1.35 
1.27

75.0 
43.0 
4.0 
4.0 
4.3 
1.2

270 
8.90 
8.90 
1.40 
4.68 
3.87 
3.87 
3.60

Minimum.

6 
4 
4 
4
4

2.80 
5.70 
2.80 
1.35 
1.35 
1.35 
1.11

3.2 
3.2 
1.1 
1.1 
1.1 
.9

1.51 
.25 
.10 
.12 
.82 

3.03 
3.03 
3.03

Mean.

71.0 
22.1 
6.3 
4.2
4.6

6.32 
5.70 
5.49 
2.18 
1.91 
1.35 
1.16

26.0 
17.2 
2.9 
2.5 
2.8 
1.1

66.3 
2.01 
1.18 

.64 
2.02 
3.49 
3.36 
3.26

Per
square 
mile.

1.630 
.470 
.134 
.090 
.097

.134 

.121 

.117 

.046 

.040 

.629 

.025

.605 

.400 

.067 

.058 

.065 

.026

1.54 
.047 
.027 
.015 
.047 
.081 
.078 
.076

Run-off.

Depth in 
inches on 
drainage 

area.

1.189 
.542 
.154 
.100 
.112

2.097

.150 

.140 

.130 

.053 

.046 

.032 

.029

.580

.382 

.238 

.047 

.065 

.075 

.018

.825

1.72 
.054 
.030 
.017 
.054 
.090 
.090 
.04

2.095

Total in 
acre-feet.

2,641 
1,358 

387 
252
282

4', 920

376 
350 
327 
134 
117 

SO 
71

1,455

877 
546 
109 
149 
172 
41

1,894

3; 945 
124
70 
39 

124 
208 
207 
97

4,814

BELANGER CREEK AT OAKES'S RANCH, SASK.

LOCATION. In NE. £ sec. 19, T. 6, R. 25 W. third meridian, about 35 miles south of 
the town of Maple Creek.

DRAINAGE AREA. 65 square miles.
RECORDS AVAILABLE. Open water flow (incomplete records) April 1, 1912, to August 

6, 1915, at station in SW. \ sec. 30, T. 6, R. 25 W. third meridian, and August 7, 
1915, to October 31, 1917,'at present station.

GAGE. Vertical staff; read by J. D. Gilchrist. Stevens continuous water-stage re 
corder was installed in October, 1917, about half a mile upstream from old station.

DISCHARGE MEASUREMENTS. Made by wading near gage. A cable was installed in 
October, 1917, 150 feet below the water-stage recorder (SW £ sec. 30, T. 6, R. 25, 
W. third meridian), from which measurements can be made during flood stages.

CHANNEL AND CONTROL. Bed composed of gravel and stones bedded in clay. Right 
bank low; subject to overflow during high stages; left bank high and .not subject 
to overflow. One channel at ordinary stages, two or more during high stages. 
Control is affected by beaver dams and is not permanent.

ICE. Station not maintained during winter season.
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DIVERSIONS. There are several authorized irrigation projects on this stream and its
tributaries above this station. 

EXTREMES OF DISCHARGE. 1912-1917: Maximum stage recorded, 3.65 feet April 5,
1912 (discharge, 417 second-feet); minimum stage recorded, 0.20 foot September
6, 7 and 12 to 18,1913 (discharge, 2.4 second-feet). 

ACCURACY. Stage-discharge relation affected by beaver dam. Rating curves poorly
defined. Records considered poor.

Discharge measurements of Belanger Creek at Oakes's ranch, Sask., 1912-1917.

Date.

1912. 
Mar. 30
Apr. 1

5
7

22
23

May 22
June 13
Juy 12

Sept. 10
Oct. 15
Nov. 13

1913. 
Apr. 16
May 20

26
26

July 26
Sept. 2

29
Oct. 30
Nov. 13

1914.
Mar. 16

21
May 9

27

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
J.S.Wright.. ..........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
E. W. W. Hughes......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

1.30
1.65
3.65
3.32
.94
.92
.64
.52

.32

.54

.55

.53

.98

.41

.31

.42

.43

.23

.24

.27

.23

.22

2.47
1.01
.52
.40
.28

Dis 
charge.

Sec.-ft. 
o3.9
o4.93
o8.18
416.59
269.76
30.41
29.64
12.91
11.37
10.41
3.82
4.52
6.11
6.55

42.0
11.1
6.7
8.4

67.9
3.4
3.1
3.8
3.0
2.9

c70.00
5.20

14.80
7.20
4.30

Date.

1914. 
July 22
Aug. 12

31
Sept. 21
Oct. 18

1915.
May 16

July 16
Aug. 7

27
Sept. 28
Oct. 18

29

1916.

May 11

July 12
Sept. 2
Oct. 21

1917.
Apr. 14

19
May 1

25
July 7

24

16

Made by 

E W W Hughes

.....do..................

.....do..................

.....do..................

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................
L. B.P. Miles.... ......
.....do..................

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

height.

Feet. 
0.12
.13
.19

d.38
d.30

.58

.40

.44
3.75
3.39
3.56
3.37
3.25

4.69
3.37
7.50
3.87
1.69
3.48

7.25
7.26 
7.15
5.14
3.45
3.05
2.35
2.54

Dis 
charge.

Sec.-/*. 
1.56
1.32
1.62
2.80
3.90

24.0
9.2

13.5
«7.2
«5.0

«7.4
«6.6

9.2
11.0

172.0
12.6
8.7

13.0

/60.0
138.0 
107.0
29.0

* 13.6
<*7.7
69.2
<25.1

o Ice present.
6 Discharge measured one-fourth mile downstream in 1913.
c Estimated.
d Discharge affected by beaver dams'during season.
  Discharge measured in. sec. 30, T. 6, B. 25 W. 3.
/ Ice going out.
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Daily discharge, in second-feet, of Belanger Greek at Oakes's ranch, Sask., 1912-1917,

Bay.

1912. 
1....................................
2.. ......................... .........
3....................................

5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15...................... ..............

16....................................
17....................................
1 Q

19....................................
20....................................

21....................................
22.............. ......................
23
24....................................
23....................................

26....................................
97

28....................................
29....................................
30....................................
Tf

1913. 
1. ...................................
2....................................
3....................................
4....................................
S.... ................................

8....................................
7....................................

S....................................
10. ...................................

11....................................
12....................................
13....................................
14....................................
1 *»

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
91

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Apr.

78.0
78.0

121.0
446 0
417.0

362.0
346.0
336.0
304.0
291.0

238.0
147.0
92.0
77.0
7"=; n

81.0
75.6
60.0
48.0
42.0

40.6
31.0
31.0
25.0
24.0

25.0

19.0
15.0
15.0

173.0
170,0
166.0
M9.0
143.0

6143.0
6142.0

142.6
127.0

6117.0

6105.0
*93.0
681.0

656.0

42.0
638.0
635.0

31.0
28.0

625.0
622.0
618.6

15.2
612.4

69.7
66.9

4.7
67.4
10.1

May.

19.6
17.8
19.0
19 0
25.0

28.0
44.0
70.0
57.0
36.0

31.0
25.0
19.0
M.O

16.0
«15.0;
ol5.0
«14.0
«14.0

ol3.0
13.0

ol3.0

*13.0

ol3.0

a 12.0
«12.0
o 12.0
ol2.0

69.7
8.8

68.3
67.8

7.8

»8.3
8.3

68.8
9.2

69.2

9.2
*9.7

9.7
612.9

11 7

614.3
12.9

612.4
611.5

11.1

610.6
610.7

9.7
69.7

9.2

8.3
Jj Q 0

8 D

9 7
69.2
68.8

Jtme.

o 12.0
a 12. 6
ol2.0
ol2.0
ol2.0

a 11.0
oll.O

oll.O
oll.O

a 11.0
oll.O

11.0
s 11.0
012.0

a 13.0
«14.0

14.5
12.0
10.6

10.6
10.3
9.9
9.2
8.6

8.2
7.8
7.8
7.8
7.5

8.3
7.8
7.8
7.4
7.4

67.4
&6.9

6.5
66.0

5.6

66.0
*6.9

7.4
66.9

6.9

66.9
6.9
7.4
6.0

66.5

66.9
6 7.4

7.4
68.8

610.1

11.1
67.2
66.6

6.0
65.8

July.

7.5
7.5
7.5
7.5
8.2

9.2
8.9
9.6

10.6
9.6

9.6
10.3
18.6
9 e

8.9

8.6
8.6
8.6
8.6
8.2

8.2
8.2
8.2
8.2
7.8

7.8
7.8
7.8
7.8
7.5
7.5

5.4
67.9

610.8
13.7

610.8

67.6
5.2
3.8
3.8

65.2

7.0
& 7.9

9.4
*8.6
&7.9

67.6
7.0
6.6

66.0
65.4

64.6
4.0

64.0
63.8

3.8

3.2
63.2

3.2
3.2

63.2
63.0

Aug.

a 7. 5

3.7

3.6
&3.0

2.8
62.8

2.8

63.6
&4.6

6.4
&5.2

5.2

64.8
4.6

66.1
67.6
66.6

66.1
5.2

65.4
6.1

65.4

4.8
64.2
63.8

3.2
63.0

2.8
62.8

2.6
62.8
63.0

3.2

Sept.

oS.O
«3.1
03.3
o3.5
03.7

o4.0
o4.3

4.7
o4.6

4.5

o4.2
a 4.0

3.7
o3.7

3.7

o3.8
«4.G
a4.2
a4.<3
04.8

5.0
a 5. 2
a5.4

5.5
« 5.0

4.8
o5.0
«5.5

6.2
o«.2

63.2
3.2

63.0
2.6

62.6

62.4
2.4

62.6
3.0

62.8

62.6
2.4

62.4
62.4
62.4

2.4
62.4

2.4
62.8

3.0

63.2
63.2

3.4
64.0

4.8

64.6
64.2
64.0

3.8
63.6

Oct.

6.2
ofi.4
06.6

6.8
06.8

«.8
o7.0
a7.2
o7.5

7.8

o7.6
o7.4
o7.2

7.2
7.0

8.2
6.5

06.8
a 7.0

7.2

7.0
«7.0

7.0
7.0
6.8

6.8
6.5

o6.4
o6.3

6.2
»6.0

&S.4
3.4

&3.4
3.4

64.0

4.8
64.2
64.0

3.6
63.4

3.4
3.4

63.4
63.2

3.2

3.2
63.2

3.4
63.4

3.6

3.6
63.4

3.2
3.2

63.2

3.2
63.0

2.8
62.8
62.8
62.8

Nov.

5.8
05.8

5.8
06.6
o5.5

a 5. 4
o5.3

5.2
o5.2

5.2

o5.8
o6.2

«.8
' o6.0

5.2

a Estimated. 6 Interpolated.
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tKsehatrge, in seeond-feetr of Relanger^ Creek at Qakes's rsneh, Sask., 1&12-1&17 

Day.

1915. 
I.......... ...... ...................
2.. ............. .....................
3....................................
4....................................
5....................................

6
1..... ....... ........................

Q.... ................................
W

11 ....................................
12....... _ .........................
B..................... ...............
14....................................
15.... ...............................

16....................................
17...... ..............................
18....................................
!#..... ...............................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
7.1

ttt«. 
1....................................
2
3....................................
4....................................
5....................................

6...................................
7....................................
&....................................
.....................................

Iff........ .............................

U.... ................................
12....................................
13....................................
M............................ ........
IS......... ...........................

W........ ............................
17....................................
18....................................
a....................................
29

a.....................................
22....................................
»,. ............ .....................
24....................................
25....................................

26....................................
27....................................
a....................................
20....... .............................
3®.. ............ .......................
si... ......................... .........

Apr.

610.0
&9.0
&8.0
69.2
69,2

9.2
14. 1
W.O
18.8
17.7

14.8
14.1
13.8
13.5
14.5

W.I
13.8
13.7
13.7
13.6

13.4
13.2
17.7
18. 8
22.0

23.0
31 0
35.0
35.0

........

May,

10-. 6-
frlO.5
&1O.5

10.4
W.5

10.5
10.5
11.0
11.2
13,3

15.4
15.4
17.0
T7.9
21,O

22.0
30.0
34.0
34.0
32.0
22.0

time.

12. &
18.5
22.9
22.0

21.0
17.8
16.2
14.5
12.5

10.5
14.5
17.8
17.8
17.8

26.0
22.0
lifcr*
13.9
21.0

20.0
17.1.
15.3

&15.8
146

32.0-
Sfte
39=.$
2£&
22.9

2f.&
21. 0,
Ift. ft
1*. S
1».8

22. &
23,8-
24. 0f

' 22.0
21. O

2LO
2iff
21. ft
13vS

' 15.3

Jidy.

17.8
22.0.
26.0.
26.0
26.0

35.0
35.&
36.0-

43.0.

39.0
39.a
36.0
35.0

o26.0

19 "5

12.0
11.0
11. 6
10. 1

9 8
9 f
8.7
9 1
9.1

TO. I
9 0

gc i

9.1
8 0

6 9~

1Q Q
TQ Q
 tcr o

17.9
16 fr

16. (5-
16.0
ICO

15 4
1 e J.

15 4-
12 6
12.6
19 T

: 1"9 ^

12 3

16.4
15.6
15.6

15.6
15.4
i«; s
15.0

15.0
qo n

QQ n-
qo A

22.0-
21. ft

Aug.

6.2
ft. 2
6.4
6.4
6.2

fi 9

7.6
7.67 f;
7.5

7.7
8.8
Q A

S.9
7 0

7 Q

7 £L

7.6
8.6

: 8.4

9 *>

7 <*

6.S
6,4
5 ft

5 0

5.2
a e o

S o
p; 9

20.0
19 6
1R Q
17 9
n ^?

16 8
16.4

16 &

M fr

T& &

tfi K

16.4

16.4

15 6
15.3

14.6
14.2
14.1
 10 7

13.3
 10 n

n.Q
13.0
B.O
 M, A

15.0

S«pt,

5.8
7.6
7.6
7.2
7.2

7.2
7.6-
8^0-
7.6
7.6

7.6
7.6
8,0
8-.O

i 7.6

7.6
6.8
6.8
6.8

. 6.8

6.4
6.4
6.8
6.8

6.4
6.3
6.2
6.2
6.3

13 0
8 E

8 E

8 C

8 e

8.5-
8 e

8.6
8.6

8.6
8 E

8.5
8.5

8 K

11.4
11.6

1 11.6
n o

n o

11.8
 tO' <>

12.0
 IO- (>

14.8
: f^v A.

f «  a
t^ ^J'

1 W.GP

OCT.

6.2
6.3
6.7
6.9
7.0

7.2
7.3
7.3
7.0
6.8

7.0
7.0
7.2
7.2
7.1

7.3
«7.3

7.4
a 7.3
«7.3

^ 0-7.1

«Fft.f
a 6. 8

 o6.7

a 6.7
a 6. 7
06.6

6.6
a 6.6

19 fl
10 n
10 Q

12.8
12.2

10 i
14.0
14. &
T* a

n c

13.4
*<S t

1?.0
1*? 7

12.7

12. 6
B.6
T*> ft

M ft

10 9
10 9
10 &
10. a
10 8
1O.7
10. &
10. $
10.5

Nov.

.

 
.

  "
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Daily discharge, in second-feet, of Belanger Creek at 0ales's ranch, Sask., 1912-1917 
Continued.

Day.

1917. 
1. ...........

3............
4............
5............

6...."........
7............

10............

11............
19

13............
14............
15............

June.

oe n

24.0
23.0
99 n
22.0
22.0

22.0

18.3
16.3
20.0

July.

11.8
11.8
11.6
11.6
11.5

11.4
11.8
11.4
11.8
11.6

11.6
11 4
11.3
11.3
11.1

Aug.

10.0
10.0
9.9
9.9
9 0

9 9
9.9
9 9
9 0
9.9

9.8
9 8
9.8
0 7

9.7

Sept.

9 K

9 K

9 K

9.5
9.5

9.5
9 K

9 e

a e

9 e

9 K

9 K

9.5
Q H

9.5

Oct.

9.3
9 4
9.4
9.3
9 3

9 3
9 0

9 4
9 0

9 0

9 0

9 0

9 0

9 A

9.3

Day.

1917. 
16............
17............
18............
19............
90

91

22............
9<*

25............

26............
97

28............
9Q

30............
31............

June.

15.4
15.0
14.0
13.6
13.6

13.3
13.2
13.1
13.1
13.0

12.9
11.6
11.4
11.4
11.2

July.

11.0
10.8
10.8
10.8
10.8

10.7
10.7
10.7
10.2
10.6

10.4
10.4
10.3
10.3
10.2
10.2

Aug.

9.7
9.7
9.7
9.7
9.7

9.6
9.6
9 A

9.6
9.6

9.6
9 «
9.6
9 A

9.5
9.5

Sept.

9.5
9.4
9.4
9.4
9.4

9.4
9.4
9.4
9.6
9.5

9.5
9.3
9.3
9.3
9.3

Oct.

9.3
9.3
9.3
9.3
9.3

9.3
9.3
9.3
9.3
9.3

9.3
9.3
9.3
9.3
9.3
9.3

NOTE. 1912: Shifting control June 1 to Aug. 1 and Sept. 1 to Nov. 15. Kecord very incomplete and 
determinations are roughly approximate. 

1913: Apr. 1, stage-discharge relation affected by ice. 
1914: No records.
1915: New station established Aug. 7. 
1916: Gage not read May 1-10. 
1917: Unable to obtain observer previous to June 5.

Monthly discharge of Belanger Creek at Oakes's ranch, Sask., 1912-1917. 

[Drainage area, 65 square miles.]

Month.

1912.

May...............................

July...............................

October ...........................

1913. 
April..............................
May...............................

July...............................

September ........................

1915. 
June 17-30. .... ....................
July...............................

September ........................
October. ............;.............

The period..................

Discharge in second-feet.

Maximum.

446.0 
70.0 
14.5 
10.6

«6.2 
7.8 
6.8

173.0 
15.7 
11.1 
13.7 
7.6 
4.8 
4.8

22.0 
44.0 
9.2 
8.0 
7.4

Minimum.

15.0 
«12.0 
« 7. 5 
« 7.5

a 3.0 
a 6.0 

5.2

4.7 
7.8 
5.6 
3.0 
2.6 
2.4 
2.8

10.5 
6.9 
5.2 
5.8 
6.2

Mean.

131.0 
21.0 
10.8 
8.5 

a 3.0 
4.4 
6.8 
5.7

73.4 
9.9 
7.2 
6.0 
4.3 
3.1 
3.4

16.8 
21.0 
6.9 
7.1 
6.9

Per
square 
mile.

2.050 
.328 
.169 
.133 
.047 
.069 
.106 
.089

1.150 
.155 
.113 
.094 
.067 
.048 
.053

.258 

.323 

.106 

.109 

.106

Kun-oft. '

Depth in 
inches on 
drainage 

area.

2.29 
.38 
.19 
.15 
.05 
.08 
.12 
.05

3.31

1.280 
.179 
.126 
.108 
.077 
.054 
.061

1.885

.13 

.37 

.12 

.12 

.12

.86

Total in
acre-feet.

7,795 
1,291 

643 
523 
184 
262 
418 
170

11,286

4,368 
610 
429 
371 
263 
182 
208

6,431

452 
1,291 

424 
422 
424

4,013

Estimated.
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Monthly discharge ofBelanger Creek at Oakes's ranch, Sask., 1912-1917 Continued.

  Month.

1916.

May 11-31. ........................

July...............................

October. . .........................

1917.

July...............................

October. . .........................

Discharge in second-feet .

Maximum.

35.0 
34.0 
50.0 
33.0 
20.0 
14.6 
14.0

25.0 
11.8 
10.0 
9.5 
9.4

Minimum.

8.0 
10.4 
13.3 
12.3 
13.0 
8.5 

10.5

11.2 
10.2 
9.5 
9.3 
9.3

Mean.

16.3 
17.6 
22.0 
17.0 
15.7 
10.4 
12.2

16.6 
11.0 
9.7 
9.4 
9.3

Per 
square 
mile.

0.251 
.271 
.388 
.262 
.242 
.160 
.188

.255 

.169 

.149 

.145 

.143

Run-off.

Depth in 
inches on 
drainage 

area.

0.28 
.31 
.38 
.30 
.28 
.18 
.22

1.95

.24 

.19 

.17 

.16 

.16

.92

Total in 
acre-feet.

938 
733 

1,309 
1,045 

965 
619 
750

6,359

856 
67« 
5% 
559 
572

3,259

Mean monthly discharge, in second-feet, of Belanger Creek at Oakes's ranch, Sask.,
1909-1917.

[Drainage area, 65 square miles.]

Year.

1909.......................
1910.......................
1911.......................
1912........................
1913.......................
1914.......................
10T;
1916.......................
1917

Average run-off per square

Mar.

"26.0

Ap'r.

6.3
o!7.2
131.0
73.0

16.3

57
33.92

May.

5.7

21.0
9.9

ol7.6

12.2
750

June.

a71.0
5.5

10.8
7.2

»16.8
22.0

618.0

12.7
756

July.

22.0
2.2

8.5
6.0

21.0
17.0
11.0

12.5
769

Aug.

6.30
1.91

o2.90
63.00

4.30

66.90
15.70
9.70

6.8
418

Sept.

4.20
1.35
2.50
4.40
3.10

7.10
10.40
9.40

5.3
315

Oct.

4.60
1.16
2.80
6.80
3.40

6.90
12.20
9.30

f; o
363

Nov.

Ol.lO

*5.70

Total 
in acre- 

feet.

o49.55
14 UK

a 1 WU
11,286
6,431
( c )

o4,013
6,359

« 3, 474

6,383
6,763

104

a Incomplete record not included in average. 
6 Estimated. 
c No records for 1914. 

NOTE. Records prior to 1912 taken at Garrison's ranch on sec. 18, T. 7, R. 25, "W. third meridian.

LONEPINE CREEK AT HEWITT'S RANCH, SASK.

LOCATION. In the NW. J sec. 27, T. 7, R. 26 W. third meridian, about 2 miles 
west of the surveyed trail from Belanger post office to Maple Creek and about 4 
miles west of Belanger post office.

DRAINAGE AREA. 8 square miles.
RECORDS AVAILABLE. July 17, 1909, to October 31, 1914, when station was discon 

tinued..
GAGE. Vertical staff; read by S. W. Hewitt.
DISCHARGE MEASUREMENTS. Made with current meter in flood stages and by weir 

at other stages.
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CHANNEL AND CONTROL. Bed sand and eoarse gravel. Bight bank high; not sub 
ject to overflow, left bank low and subject to overflow. One channel at all stages.

EXTREMES or DISCHARGE. 1909-1914. Ma.TJTn.iim stage: recorded 2.40 feet April 27, 
1911 (discharge, 12.9 second-feet); minimum stage recorded, 0.15 foot September 
7, 1913 (discharge, 0.23 second foot).

ICE. Observations discontinued during winter season.
DIVERSIONS. Messrs. A. McDonald and S. W. Hewitt divert water for irrigation 

above the gage.
ACCURACY. Stage-discharge relation not permanent. Gage read once daily to 

hundredths during open water period. Record poor.
REMARKS, Station discontinued October 31, 1914.

Discharge measurements of ILonepine Creek a« Bewitt's ranch, Sasft., 19Q8 19i4-

Date.

1908. 
Aug. 17

1909.
July 17
Aug. 6

26

1910.
Apr. 20
May 13

July 1*

1911.

May 18

July 13^
Aug. 15.

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..........._....
R. G. Swan............
.....do..................
.....do..................
.....do..................

G. H. Whyte...........

... ..do..... ........... .
:.....dOi-. ..............
.....dou...... ...........
.....do..................

Gaga 
height.

Feet.

1.70
1.39
1 94
1.285.

1.35
1-.2&
1.05
LOS
1.16
1.18
1.2&

1.395
1.150
.«20
.830
.820
.950

Di&~ 
charge.

Scc.-ft. 
0;S1

.63

2.26
1.18
.63
.81

L 79
1.23
.51
.34
.46
.45

1.07

4.30'
9 1*
.33

a.76
0.8*

al.18

Date.

1912. 
May 23

Jniy 12
Aug. 9

Oct. 16
Nov. 13

1913. 
Apr. 15

Sept. 4
29

i Nov. 14

1914. 
May 11 

28

30

31

Made by  

J.S.Wright... ........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

J.S.Wright............
E W W Hughes

......do. ___ . -  ..

.....do..................

.....do..................

. ..'..do.......... ........

F. E. Sieinbarger . .....

.....do....... ...........

.....do. ..............

....... do..... ..............
E. W. W. Hugrhes......

Gage 
height.

Feet. 
1.78-
1.48
1.61
1.30
1.29
1.37
1.41

2.55

1.52
L4S
.17
.34
.22

.58 

.40

.22

.25

.22

.21

.32

Dis 
charge.

8tc.Jti 
2.38
1. 1-*

.531

.768

.762

.948
1 25

6,10

o.95
. o.78

o.2S
a.79
a. 75

1.57 
. .9»49-

.50:
49:

..39-:
79-

» Weir measurement, 

discharge, in second-feet, of Lenepine Cfeek. at Hewitt's ranchT

Day.

1909. 
1. ..............
2............... 
3...............
4...............

&.
7...............
81..-.....   --
9.. ............ .

10.. .. ...........

11.. .............
13
13.... ...........
14... ............
15... ............

July.

........

Aug.

1.33
1.33 
1.16
1.16
1..JJ8-

LOO
1.00
1.51
1.16
1.00

.85
OX

.85

.85

.85

Sept.

fi 79
' .72: 

.72

.72.72-

..72

.,72

.72-

.72

.72

.85

.72
OE

.85
oe

Oct.

0.72
.72 
.72
.85
.86

; .85
1.00
1.0$
1.00
1.00

LOO
I Aft

1 00
1.00
1 00!

Day.

190». 
16...............
17.. .............. 
18...............
Ifc. ............ .
20'.. .............

21........ .......
22................
23...............
24........... ..-
25. ..............

26. ...... -...._..
2T... ............
28................
29...............
3»... ............
33,

July;

2,2ft 
2.47
2.26
t en.

1.51
1.69
1;60
L-60
r 68)
1 69
1 79*
9 O7
9 (V7
1- AQ

1 C1

Aug.

0.72
.72 
.72
.72

..72

.72

.72

.72;

.72

-72
79
79

.72
TO:

.72

Sept.

0.85
.72 
.85

1.00
.85

..as;

.85

.85

.85-

.85

.85
ftfi

-72
-72

79-

Oct.

1.16
1.00 
1 00
1 00
1 00

1.00
1.00
1 00
1.00
1.00

i no
1; H&

1 00
1.16
tie
1.16
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Daily discharge, in second-feet, of Lonepme Creek at Hewitt's ranch, SasL, 1909-1914 
Continued.

Day.

1910.
r.......................... ..........
2...................................
3...................................
4....................................
5...................................

8....................................
7....................................
8.. ..................................
S.... ................................

IQ......... ...........................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17.. ........................ ..........
18....................................
19....................................
20....................................

21. ...................................
22.... ..............................
23...... ........ ......................
24....................................
25....................................

26....................................
27....................................
28.........'...........................
29....................................
30....................................
31....................................

1911. 
I....................................
2....................................
3....................................

5....................................

0....................................
7....................................
8....................................
9...................................

10..................................

U............ .......................
12...................................
13...................................
14...................................
15...................................

16...................................
17...................................
18...................................
19...................................
20...................................

21...................................
22...................................
23.... ...................... .........
24.. .................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31........................ ...........

Apr.

1.30
1.30
1.30
1.30
1.38

1.30
1.30
1.72
2.24
3.24

2.24
1.72
2,80
2.88
1.72

1.72
1.72
1.72
1.72
1.72

1.72
1.72
L72
1.30
1.30

1.38
1.30
1.30
1.30
1.30

2.1
2.4

2.4
tt A

2.4
4.7
3.7

3.5
3.9
3.9
4 6
4.6

3.S

11.1
9.3
7.5

May.

1.30
1.30
1.30
1.38
1.30

1.00
1.00
1.00
1.00
1.00

1.30
1.30
1.18
1.00
2.80

2.80
2.24
2.24
2.24
2.24

1.39
1.30
1.30
1.00
o.24

a. 24
o.24
.37
.37
.24
.24

4.7
4.3
4.3
4 7
4.7

3.9
2.8
2.9
2.9
3.5

3.3
2.8
2.2
2.3
2.7

7.1
4.3
2.4
4.7
3.0

2.4
5 9
3.6
3.0
3.8

3 S
2.4
3 1
2.O
1.8
1.5

June.

0.24
.37

2.80
2.80
2.80

1.30
1.72
1.72
1.72
o.24

o.59
«. 59
o.24
0.24
o.24

o.24
.37
.37
.37
.37

.37

.37

.37

.37

.37

.37
o.24
0.24
.30
.37

1.4
1.2
1.0
2.0
5.9

3.1
3.1
2.6
2.2
1.0

.5

.&

.4

.3

.a

.3

.2

.3

.3

.3

.3
1.8
1.8
l.S
8.6

5.2
1.5
1.5
.%
.9

July.

0.46
.37
.37
.37
.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.37

.59

.59

.59

.50
5Q

.59

.§9

.59
5Q

.9
5.7
1.5
1.0
.9

.9

.9

.9
1.0
.9

.9

.8

.8

.8

.7

.7

.&

.8

.9

.8

.7

.7
1.2
.a
.7

.6

.8

.6

.6

.6

.6

Aug.

0.59
.59
.37
.37
,59

.59

.59

.59

.59

.59

.59

.59

.59

.59
,S9

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59

.59
*>a

.6

.6

.6

.6

.7

7.0
^t ft

3.8
.9
.9

.8

.7

.7

.7

.7

.6

.6

.8
^

,5

,9
,6
.6
J*
.5

1.2
,6
.5
.5
.5
.5

Sept.

0.59
.59
.59

1.72.
1.72

1.72
1.72
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

.59

.59

.59

.59

.70

.73

.70

.70

.73

.73

.73

.73
,7£
,73
.73

.5

.5

.5
1.8
6.7

7.3
3.5
1.8
1.0
.9

.9

.8
1.0
.9
.9

.8
1.5
1.7
1.7
1.5

1.7
1.7
1.4
1.4
1.3

1.3
1.S
1.2
1.2
1.2

Oct.

a 73
.73
.73
.77
.77

.77

.77

.77

.77

.77

,77
,77
.77
.77
.77

.77

.77
1.30
1.12
1.12

1.12
1.00
.95
.91
.95

.95

.95
1.00
1.00

.95

.95

1.2
1.2
4.S
L7
1.4

1.4
1.4
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.0

1.0
1.4
2.3
2.4
2.4

2.4
2.4
2.4
2.4
3.0

3.0

Nov.

Water being used for irrigation above gage rod.
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Daily discharge, in second-feet, of Lonepine Creek at Hewitt's ranch, Sask., 1909-1914  
Continued.

Day.

1912. 
1..... ...............................
2...................... . ..... .....
3....................................
4....................................
5....................................

6....................................
7.. ..................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17........../.........................
is..................................:.
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29...........:........................
30....................................
31....................................

1913. 
1........................ ............
2....................................
3....................................
^.... ................................
5.. ..................................

6....................................
7.. ..................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

91

22. ...................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Apr.

3.07
3.32

3.07
3.49
3.49
3.32
3.32

3.32
3.07
2.87
2.87
2.67

2.67
2.67
2.67
2.67
2.71

2 7ft

5.20
13.20
14.40

13.50

8.60

3.40
3.40
3.40
2.90
2.40

02.20
2 1ft

2.00
1.76
1.76

1.63
1 90
1.90
2 1ft

1.96

May.

2.71
2.71
2.75
2.75
3.03

3.32
3.32
3.20
3.32
3.24

3.20
3.16
3.07
2.47
2.43

2.23
2.23
2.23
2.16
2.16

2.12
2.43
2.47
2.31
2.31

2.31
3.20
4.10
3.07
2.75
2.71

ol.96
ol.96
ol.96

1 99

ol.99
1.99

a2.20
02.20

2.10

02.40
2.80

3.30
2.70
2.30

«2.20
' o 2. 10

1 Q3

1 90
ol.73
01.57
ol.44

1.38
1 352

ol.38
ol.36
ol.34

1.34

June.

2.67
1.97
1.97
2.12
2.12

2.12
1.97
1.89
1.97
1.97

1.93
1.93
1.89
1.89
2.23

2.23
2.20
1.78
1.78
1.74

1.52
1.52
.94
.77
.65

.65

.65

.65

.65

.65

1.34
1.34

01.34
1.34

ol.ll

o.92
o.82

.73

.73

.73

o.73
o.73
o.73
o.73
o.73

o.73
.73
.71
.71

o.82

o.92
1.04
1.11
1.50

oj.40

ol.32
ol.21

1.15

01.15

July.

0.65
.65
.65
.53
.55

.55

.77

.87
4.60
2.67

2.67
1.74
2.67
2.70
2.70

2.70
2.70
2.70
2.70
1.02

1.02
1.02
1.18
1.02
1.02

1.18
1.02
1.21
1.21
1.21
1.21

o .82
1.35

01.35
ol.31

1.31

ol.Sl
o.96
o.78
.64

o.82

2.40
01.56

1.03
o.99
.96

.96
o.96
o.96
o.96
.96

01.13
1.27

01.17
01.06

o.96

.78
o.85
.96
.92

o.82
.71

Aug.

1.21
1.34
1.63
1.85
2.10

2.70
2.20
1.70
1.24
.87

.55

.75

.75

.75

.75

3.53
3.53
3.53
3.49
1.52

1.34
1.41
1.34
1.34

- .84

.77
1.34
.65

1.34
.84
.84

o .71
o.52

.35
o.61
.96

.82
o.82
o.82
o.82
.82

.75

.75
o.78
o.82
0.85

o.89
o.92
.96
.82
.82

0.68
o.55
o.43
.38
.35

.35
o.35
o.35
o.38
n.38

.40

Sept.

0.89
.79
.79
.79
.79

.79

.79

.79

.79

.79

.79

.79

.79

.79
1.34

.89

.82

.79
1.34
.89

.79

.89
1.02
1.02
.89

.89

.87

.87

.87

.87

.40

.40
o.35
.28

o.25

o.25
.23
.25
.33

o.35

o.40
o.46
o.52
o.58
o.64

o.71
o.78
.82
.78
.64

.49
o.64
1.96

el. 56
01.17

.82
o.78
.78
.78
.78

Oct.

0.87
.87
-87
.87
.87

.87

.87
87

1.34
1.18

1.05
1.02
1.02
.97
.97

.92

.89
1.02
.99
.97

.97

.97

.99

.90

.99

1.02
1.05
1.05
1.05
2.27
2.27

o .82
0.85
o.89
o.92
.96

.96

.96
o.96
o.96
o.96

o.96
- .96

.96

.96
o.96

o.96
o.96
o.96

.99

.96

.96
o.96
o.99

ol.03
ol.06

1.10
1.10
1.10

01.06
01.03

o.99

Nov.

2.27
1.18
1.02
2.27
1.18

1.05
1.18
1.05
.89
.89

1.89
.89
.89
.89
.89

o Interpolated.
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Daily discharge, in second-feet, of Lonepine Creek at Hewitt's ranch, Sask., 1909-1914 
Continued.

. Day.

1914. 
1.. ............ ......................
2....................................
3....................................
4....................................
5....................................

6....................................
7............... .....................
8....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15........ .............................

16....................................
17....................................
18....................................
19....................................
20....................................

91

22....................................
OT
24....................................
25

26....................................
97

28....................................
9O

30....................................
31....................................

Apr.

6.70
3.40

03.40

3.20

6.10
3.20

03.30

3.30
3.30
3 on

1.24

1.21
1 91

1.17
1 91

1.17

May.

1.10
01.06

.96
1.06

.96
96

1.28
ol.28

1.31

1.67
1.67
1.67
1.67
1.67

1.63
1.63
1.28

al.28
ol.28

1.28
ol.28
ol.24

1.24
.99

.82

o.72

o.62
59

June.

oQ.62
.65

«. 65
o.65
o.65

.65

.56
R9

.59
o.59

o.62
o.62
a. 65
.65

o.59

a. 53
o.47

.36

.36

.56

.53

.36

o.42

o.44

.47

.50

July.

a 0.47
o.l 4

o.39
.36

.36

.36
a. ^IQ

o.50

o.56
.59
.62
.65

o.59

a. 53

o.42
.36

49

a. 42

49

a. 36

.36

.36

.36

o.34

Aug.

.31

.31

.31
o.34

o.36

49

.56
o.SO

o.44
.42

o.36
.34

o.34

.34
o.34
.79

o.65

o.53
o.42

.34

.82

.50

o.50

o.47

.42

Sept.

0.42
a.42
.44
.42

a. 47

.53
o.53
o.53
o.53
a. 53

a.53
0.53
1.75
1.39
.99

a QQ
a. 99
o.99
o.99
.99

.72
0.68
a.65
.65

0.59

o.56

.50

.50
o.50

Oct.

o0.50
a. 50
o.SO
.99
.89

.92
o.99

ol.21-
ol.28

1.35
1.17
.99

o.99
o.99

.99

.82

.72

o.72
o.72
n.72
o.72

.75

.75

.75

o.75
o.75
o.75

Nov.

.

o Interpolated.
NOTE. 1911: Oct. 27, stream frozen.
1912: Apr. 1-13, stage-discharge relation affected by ice; data inadequate for determination of discharge. 

June 23, water diverted above station for irrigation; no information as to date at which ditch was closed. 
1913: Ice present until Apr. 5. July 1 to Oct. 31, gage heights read on permanent weir.

Monthly discharge of Lonepine Creek at Hewitt's ranch, Sask., 1909-1914- 

[Drainage area, 8 square miles.]

Month.

1909. 
July 17-31. ........................
August............................

October. ..........................

The period........ ..........

1910. 
April............ ..................
May..............................

July..............................

Discharge in second-feet.

Maximum.

2.47 
1.51 
1.00 
1.16

2.80 
2.80 
2.80 
.59 
.59 

1.72 
1.30

Minimum.

1.51
.72 

  .72 
.72

1.30
.24 
.24 
.37 
.37 
.59 
.73

Mean.

1.83
.89 
.79 
.98

1.65 
1.22 
.743 
.404 
.576 
.898 
.878

Per
square 
mile.

0.458 
.220 
.200 
.245

.412

.304 

.185 

.101 

.144 

.224 

.220

Run-off.

Depth in 
inches on 
drainage 

area.

0.255 
.254 
.223
.272

.460 

.351 

.206 

.116 

.166 

.258 

.254

Total in 
acre-feet.

54 
55 
47 
60

216

98 
75 
44 
25 
35 
53 
60

390
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Monthly discharge of Lonepine Creek at Hewitt's ranch, Sash., 1909-1914 Contd.

Month.

1911. 
Apr. 14-30........ .................
»6y. .............................

July..............................

October 1-36..... .................

1912. 
Apr.. 14-30.... ..........«<". ......

Julv. .......... ...................

K0¥. 1-15.........................

1913,

July..............................

  1914. 
Apr. 13-30.........................

July..............................

Thfr period.. ................

Discharge in second-feet.

Maximum.

12.9 
7.1 
8.0 
5.7 
7.« 
7.3 
4.6

3U9 
4.10 
2.67
4.60 
&sa
1.34
2.27 
2.27

10.40 
3.30 
1.50 
2.40 
.96 

L9S 
L10

6.70 
1.67 
.65 
.65 
.79 1.75 : 

1.35

Minimum.

2.1 
1.5 
.3 
.6 
.5 
.5 

1.0

2.67 
2.12 
.65 
.53 
.55 
.79 
.87 
.89

1.63 
1.34 
.71 
.64 
.35 
.23 
.82

1.17 
.59 
.36 
.34 
.31 
.42 
.50

Mean.

5.020 
3.440 
1.660 
.917 

1.060. 
1.680 
1.820

3.02
2,76 
1.© 
1.58 
1.55 
.87 

1.06 
1.23

6.720 
L990 
.990 

1.060 
.652 
.639 
.976

2.90
1.18 
.54 
.44 
.44 
.69 
.87

Per 
square 
mile.

0.628 
.430 
.211 
.122 
.132 
.208 
.228

.38 

.34 

.20 

.197 

.194 
-11 
.13 
,15

.840 

.248 

.123 

.132 

.082 

.080 

.122

.370

.147 

.067 

.054 

.654
,<m 
.m

Run-off.

Depth in 
inches on 
drainage 

area.

0.400 
.496 
.235 
.141 
.152 
.232 
.220

1.876

.24 

.39

.22 

.23 

.22 

.12 

.15 

.08 .

1.65

.781 

.286 

.137 

.152 

.094 

.089 

.141

1.680

.25 

.17 

.08 

.06 

.96 

.16 

.13

.85

Total in 
acre-feet.

169 
211 
191 
60 
65 
99 
94

799

M2 
170 
97
«r
96 
52 
65

837

715

413 
122 
59 
65 
46 
38 
60

797

105 
73 
32 
27 
27 
41 
54

359

Mean monthly discharge , in second-feet, of Lonepine Creek at HeioiWs ranch, Sask.,
1909-19U.

Year.

1909.........................
1910.........................
1911
S912. .........................
»13. ...................... ..
1914........................

Average run-off per square

Apr.

1.65
62.88
C3..0&
64.10
C2.99

2.90
173

May.

1.22
3.40
2.80
1.99
1.18

2.1
129

June.

0.74
1.69
1.63
.99
.54

1.12
67

July.

ol.83
.40
.92

1.58
tOft
.44

.88
54

Aug.

0.89
.58

1.06
.155
.65
.44

.86'
53

Sept.

0.79
.90

1.66
.87
.64
.69

.92
55

Oct.

0.98
.88

1.06
.98
.87

1.10
68

Nov.

01.23

Total 
in acre- 

feet.

o216
390
799
792
628
427

607
599

75

a Incomplete record not included is average.
* Seduced to monthly average.
c Average for part of xaanth assumed as monthly average,

NOTBv Meaafor April, 191.1, and total foe 1913 revised state publication of 1913 report.
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DAVIS CHEEK AT DBUBY'S RANCH, SASK.

LOCATION. In NE» J sec. 29, T. 6, IL 25 W. tMrd meridian, about a mile above 
junction of creek with Frenchman Eiver aiad 5 miles southeast of Belanger post 
office.

DRAINAGE AREA. 15 square miles. .
BseoRBs AVAILABLE, Open-water season; complete records May 24 to November 3, 

1909 -f discharge measurements only 1910; complete records April 23, 1911, to 
October 31,1917.

GAGE. Vertical staff attached to a post sunk in bed of creek securely stayed to right 
bank; read, by I. D. Gilchrist, Stevens contrasoas water-stage recorder was 
installed October 14, 1917, for use in collecting flood data.

DISCHARGE MEASUREMENTS. Made by wading or, at low stages, with weir.
CHANNEL AND CONTBOL. Bed of creek sand and coarse gravel; one channel at ordi 

nary stages; two or more eaanaeis at high stages. Control affected by brush in 
high water.

EXTREMES OF DISCHARGE. 1989-1917: Maximum stage recorded, 5.12 feet, April 16, 
1912 (discharge, 529 second-feet); minimum stage recorded, 0.81 foot, water 
standing in pools, September 25 to October 31,1917.

ICE. Observations discontinued during winter.
. Stage-discharge relation permanent, exeeptiBg at high stages and during 

periods of ice and break-up. Gage read to hundredths daily. Daily discharge 
obtained by applying daily gage height to rating table. Records fair.

Discharge measurements of Dams Creek at Drwry's rancfe, S®s&., 19&8-1&17.

Date.

1908. 
Aug. 21

1909.

29
July 15
Aug. ,5

Sept. 27

1916.
Apr. 20

29
July 18AU^4
Sept. 19 
Get. 17

1911.
Apr. 20
May 18

JtUy IS 
Aug. 15
Sept. 20

1912. 
Apr. 1
Apr. 7 

23
May 21 
June 12
irtiy 11
Aug. 8 
Sept. f
Oct. 14
Nov. 12 

1913.
Apr. 17
May 19

Made by 

.....do.................

.....do................. 

.....do................. 

.....do.................

.....do.................

.....do................. 
B. G. Swan............
-...do.................
  ..do................. 
.... .do... ........ ......
.....do................. 
.....do.................

G.H.Wkyte.. ........
.... .do.     ........... 
.....do. ................
.....do................. 
.....do.................
.....do................. 

M.H. French.... ......
.... .do.. ............... 
. ....do... ............ ..
J.S. Wrigtit.. ........ . 
.....do... _ ........... 
... ..So... ..............
... ..<fo._. .............. 
..... *}. . .............
. ....do.... .............
.....do.. ...............

J.S. Wright...........
E. W. W. Hughes......

Oage 
height.

Feet.

1.14
L.525
L355 
1.045 
!.<»
.91

1.13
.84 
.83

1.04
1.68 
1.24
.79

t fu

1..47
.§0 
.58
.61
.54
.78 

.55
4.23 
1.34
.93 
.72
.68
.66
.57
.60
.75

1.25
.69
.46

Dfe-
ebarge.

Sec.-ft. 
0.28

5.94
27.9
16.8 
1.81 
1.67
.46

. uu

1.94

0.28 
o.l3
e.Ol 
0.026

57.16
12.74 
1.94
2.03 
1.07
9.09

.821'
593.87 ; 

41. 4
9.55 . 
2.67 
2.23
1.61 
.51
.56

2.81

48.90
8.80
2.60

Date.

1913.

Oct. 20
Nov. 13

1914. 
Mar. 16

20 
Apr. 8

May 9 
27

June 29
July 22
Aug. 12

31
Sept. 21
Oct. 18

1915. 
Mar. 35
Apr. 12 
May 14
June 17
July 15 
Aug. fr

27 
Sept. 28
Oct. 18

29
1916.

Apr. £
May 11 
tone 9 

12
July H

37

Oct. 21
»17. 

Apr. 18
May 2

25
July 7

24

Made "by  

.....do...... .... .......

M. H- French...  -..--
- .do................ 
-...do... ....... .......
.... .do.. ...... .........
JF. JEL Steiatoerger.. . . . .

-....do... ...... ........
.   . do.....-.  .......
.....do.....   .... ....
E.W.W. Hughes......

. ....do... .......... ....

.....do...... ......... ..

.....do. ................

.....do.. .. ............. 
  ~do.................
...-.do........ ......... 
.....do. ................
. ....do.. ...... ....... .. 
.....do...   ......... ..

.....dft..... ............

.....da..--..  ..-.,.....

. ....do....... -..  .....

... ..do.. ........... .... 

.....do...... . ......... . 
L. B. P.MJles... ......

.....do.................

.....do. ................

.....do.................

Gage 
feetgbt.

Feet. 
0.35

1.42 '
.67

Las
. 68 
.93 
.42
.43
.34
.24
. 16

.41

.«

.78 

.73

.35

.56 

.30

.25 

.19

.32

.28

.67

.39
.48. 

2..S3,
.25 

1.23 
.23
.42

3.28
3.11
1.60
1.12
1.11

Dis 
charge.

8ec.-ft. 
0.41
0
0

5SJ»
.93

58.09
10.10 
26.06 
2.89
1.S3
1.12
a. 57
a. 06 
0
2.33

8.58
32.00 
26.00
4.10

15.99 
2.49
2.23 
.64

3.00 
1.99

28.0
0. 6

14.5
187.0

4.2 
131.0 

2.4
10.5

161.00
139.00
16.40
1.74

a 1.01

a Discharge determined by using weir.
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Daily discharge, in second-feet, of Davis Creek at Drury's ranch, Sask., 1909-1917.

Day.

* 1909. 
1...................
2.......:...........
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1911. 
1... ................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

'Feb. Mar. Apr.

.

95
93
92

81
44
19
19
19

May.

<J55.8
9fi 1

19.8
14.1
14 1
14.1
8.8
8.8

20.0
22.0
25.0
25.0

IQ n
10.0
9.4
8.1
7.7

8.1
8.5
7.7
7.7
S.5

19.0
19.0
13.0
13.0
13.0

9.4
6.2
9.4

12.0
11.0

11.0
13.0
11.0
10.0
9.8
9.0

June.

8.8
8.8
8.8
4.5
4.5

4.5
4 1

4.5
8.8
4.5

4.5
4.5
4.5
4.5
4.5

4.5
8.8

14.1
14.1

«310.0

a400.0
oSO.O
040.1
a32.8
o32.8

o32.8
o32.8
o40.1
a 32. 8

29.4

S 1

5.9
4.6
4.1
4.6

8.1
9.0
7.0
6.6
6.6

3.8
2.2
1.7
1.3
1.3

.9

.7
1.3
1.2
1.3

1.7
1.5
1.5
1.5
1.7

16.0
13.0
7.0
4.6
5.9

July.

26.1
19.8
8.8
8.8

19.8

o64.0
o47.8

19.8
14.1
14.1

o32.8
a32.&
a 64.0
o32.8

19.8

19.8
14.1
26.1
19.8
14.1

14.1
8.8
8.8
4.5
4.5

4.5
4.5
8.8

14.1
4.5
4.5

9.8
51.0
23.0
11.0

1.2

Aug.

4.5
4.5
4.5
4.5
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65
1.65

1.1

1.2
1.0
.9
.9
.9

.6

.6

.6

.6

.4

.4

.4

.4

.4

.4

.3

Sept.

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

1.65
1.65
1.65
1.65
1.65

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.3

.4

.4

.5

.5

.8
4.9
4.5
3.4
2.8

1.4
1.0
1.0
1.4
2.0

2.0
1.9

12.9
15.0
9.1

6.1
8.4
8.0
8.0

12.0

12.0
10.0
8.0
8.0
7.5

Oct.

0.4
.4
.4
.4
.4

.4

.4

.4

.4.4'

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4
1.65
1.65
1.65
1.65
1.65

7.1
6.8
6.8
6.8
6.8

6.4
6.1
6.1
5.8
5.1

4.5
4.0
3.8
3.5
3.5

3.2

Nov.

1.65
1.65
1.65

a Estimated.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1911. 401 

Daily discharge, in second-feet, of Davis Creek at Drury's ranch, Sash., 1909-1917 Con.

Day.

1912. 
l................ r ..
2...................
 3...................
4...................
5...................

6...................
7...................
8...................
 9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17............ ......
18...................
19...................
20...................

21i. .................
22...................
23...................
24...................
25

26..... ...............
27...................
28...................
29...................
30...................
31...................

1913. 
1...................
2...................
3... ................
4...................
5...................

6...................
7...................
S. ..................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25

26...................
27...................
28...................
29...................
30...................
31...................

Feb. Mar. Apr.

0.75
.75

1.40
1.90

343.20

353. 00
393. 20
486.00
522. 80
529.20

446.00
250. 80
93.00

2.2
9.2

18.2
40.0

114.0

259.0
172.0
226.0
167.0
193.0

214.0
189.0
205.0
82.0
81.0

64.0
49.0

041.0
36.0

o30.0

o24.0
19.4

ff!4.8
11.0
9.2

8.5
10.1
11.9
11.9
11.4

May.

41.4
34.2
28.6
27.0
24.9

29.4
43.9
79.0
60.1
51.1

27.0
20.0
17.2
15.8
15.1

13.7
13.0
12.0
11.0
10.0

9.5
9.0

10.0
9.5
8.5

8.5
15.8
95.0
43.0
25.6
17.9

9.6
11.0
11.9
9.6
9.2

8.5
7.8
9.2
8.8
8.5

8.5
7.8
7.4

11.0
12.8

11.0
9.2
9.2
8.8
8.5

7.8
6.4
6.4
5.8
5.2

4.7
4.7
4.2
4.7
4.7
4.2

June.

11.0
9.0
6.95
5.9
5.2

4.5
4.0
3.5
3.0
3.0

3.0
3.0
2.5
3.5

27.0

44.8
42.2
8.0
5.55
4.25

3.0
2.5
2.0
1.9
1.9

1.9
1.8
1.7
1.7
1.6

4.2
3.4
3.2
3.2
2.8

2.8
2.8
2.6
2.6
2.6

2.6
2.8
2.6
2.6
2.6

2.8
2.6
2.6
2.6
2.8

2.6
2.6
2.6
2 0

2 O

2.8
2.6
2.4
2.4
2.4

July.

1.60
1.5
1.5
1.5
1.5

1.6
1.6
1.5
1.4
1.4

1.8
1.6
1.8
2.0
1.9

1.8
1.8
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7 .
1.7
1.7
1.7
1.6
1.5

2.4
2.4
2.4
2.6
8.1

6.4
3.0
2.6
2.6
2.6

2.6
2.6
3.0
2.8
2.8

2.8
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.4
2.6

2.6
2.4
2.4
2.4
2.4
2.2

Aug.

1.50
1.5
1.5
1.5
1.5

1.5
1.5
1.6
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.4
1.4
1.4
1.5
1.4

1.4
1.4
1.4
1.3
1.3

1.3
1.3
1.2
1.2
1.2
.95

2.20
2.20
2.00
2.20
2.20

2.20
2.20
2.20
2.20
2.20

2.20
2.20
2.00
2.00
1.80

1.60
1.60
1.60
1.60
1.20

1.20
1.20
.92
.92
.78

.64

.64

.64

.50

.50

.64

Sept.

0.90
.8
.8
.8
.8

.8

.8

.75

.85

.85

.8

.8
,8
.8
.8

.75

.75

.75

.75

.75

.75

.70

.6

.6

.0

.6

.6

.6

.6

.6

.50

.50

.50

.44

.44

.44

.32

.32

.18

.16

.18

.18

.16

.16

.16

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.14

.12

.10

.10

Oct.

0.60
.6
.6
.65
.70

.7

.7

.7

.75

.75

.8

.8
1.1
1.0
1.2

1.4
1.5
1.6
2.5
3.0

3.25
3.25
3.0
2.75
3.0

3.5
4.0
4.25
3.75
3.5
3.0

.10

.10

.10

.10

.10

.10

.10

.10

.09

.09

.08

.08

.07

.08

.08

.07

.07

.07

.07

.06

.05

.05

.05

.05

.05

.05

.04

.04

.04

.04

.04

Nov.

2.50
2.25
2.26
2.
2.

1.9
2.5
3.
3.
3.25

3.26
3.25
3.5
3.5
3.75

3.75

123678° 20  26
o Interpolated*
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Daily discharge, in second-feet, of Dams Creek at Drury's ranch, Sask., 1909-1917 Con.

Day.

1914.

1.... ...............

5. ..................

7. ..................
8...................
0... ................

10...................

Jl............ .......
12...................
13...................
14...................
18...................

16...................
17...................
18...................
19...................
20...................

21......... ..........
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1915. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
IS...................

16...................
17...................
18...................
1^..... ..............
20...................

21...................
22...................
23...................

25...................

26...................
27...................
28...................
29...................
30...................
31...................

Feb. Mar.

5.0

5.3
5.3
6.0

84.0

70.0
42.0
17.2
20.0
4.2

1 9
4.2

13.2
9 4

17.6

6.4
6.2
5.0
5.2
6.2
6.4

2.40
1 79

1.72

1.55
7.70

12.00
17.20
18.60
18.60

Apr.

OO A

«96.0

128.0
121.0
48.0
48.0

07 f\
72.0
98.0
80.0
58.0

66.0
36.0

13.5
1Q A

14.0
11.5
13.5
12.5
9.5

9.0
«8.2

7.4
7.4
6.6

27.0
184.0
384.0
316.0
212.0

106.0
73.0
58.0
50.0
34.0

29.0
35.0
33.0
30.0
25.0

IK 6
ico

13.4
13.4

in Q
1ft ^
9 0

fw Q O

7.7
6 *f

4 ey

3.5
8.5

May. '

i nn
4.50

4 80
4.80

5.00
o9.00
14.60
25.00
24.00

20.00
o 15. 80

12.50

8.20

6.60

4.50

3.80
03.60
03.40
o. 3. 00
o2.80

2.60
2.30
2.30
2.00

1.90

3.10
2 QA

2.40
2.20
2.10

1.89
1.89
1.72
1.72
1 72

1.72
1.72
1.72
1 SQ

11.40

28.00
OO AA

17.90
14.60

11 40

2.40
1 89
1.55

1.55
8.80
9.30
8.80
8.80

June.

1.90

1 80
1.80

1.80

1.70

2.40

8.8
46.0
59.0
65.0
49.0

si n
22.0

11.4
9 O

8.8
8.8
7.7
6.1
5.7

6.0
i 9
6.0
7.2

26.0

23.0
17 O
11.4
6.1
2.8

6.1
7.2
8.8
8.8
8.2

July.

2.30
o2.30
o2.20

2.00
1.90

1.90
1.90
2.00
1.90
1.90

1.80
1.80

ol.90
1.90

2.40
2.40

2.40

2.40
1.40
1.50
1.40
1.30

1.40
1.50

1.20

ol.20

8.8
8.8
8.2
8.2

7.7
6.1

25.0
51.0
47.0

38.0
30.0
22.0
17 9
15.3

14.6
13.4
12.7
11.4
in Q

6.6
6.1'7.7
6.6
6.1

6.1
6.1
6.1

 14.6
8.8
7.2

Aug.

0.25
.25
.32
.25

.20

.20

.15

.15

.15

.05

5.40

3.10
2.40
2.40

2.40
2.40
2.40
2.40

2 Af\

2.40
2.40
2.20
2 9fl

2.20

2.40
2.40
2 40
2.40
2.20

4.20
4.20
3.50
2.40
2.10

1.55
i <;<;
1.55
1.3S
1.38
1.38

Sept.

1.38
1.38
1.38
1.38
1.38

1.38
1.38
1.38
1.38

1.38
1.38
1.38
1.38
1.38

1.38
1.38

1.38
1.38

1.38
1.38
1.21
1.04
.87

.87

.70

.65

.65

.65

Oct.

0.65
.65
.65
.87

1.21

1.55
2.20
2.80
3.90
5.00

5.70
5.40
5.00
4.60
3.90

3.50
3.10

'3.10
3.10
2.80

2.80
2.80
2.40
2.40
2.20

2.20
2.20
2.10
2.10
2.10
2.10

Nov.

........
Interpolated.
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Daily discharge, in second-feet, of Dams Creek at Drury's ranch, Sas%., 1909-1917 Con.

Day.

1916. 
1.. .................
2...................
3........ ...........

5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
U.... ...............
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30. ..................
31...................

Day.

1917.

3...............

5...............

6.. ....... ..- --.
7...............
8...............
9...............

10...............

11...............
12............... 
13............... 
14...............
15...............

Feb.

209 
209 
212

207 
206 
203 
201 
197

193 
187 
183 
178

June.

2.8 
2.3 
2.0 
2.0 

16.4

14.6 
 13.8 
13.4 
13.4 
12.7

12.7 
13.4 
12.1 
10.1
9.5

Mar.

173. 0
168.0 
59.0 
53.0 
43.0

39.0 
35.0 
30.0 
14.8 
13.6

14.8 
15.4 

o 184. 0 
353.0 
228.0

103.0 
25.0 
30.0 
25.0 
58.0

255.0 
393.0 
171.0 
95.0 

113.0

88.0 
115.0 
91.0 
45.0 
47.0 
36.0

July.

2.30 
2.30 
2.00 
2.00 
1.78

1.78 
1.52 
1.52 
1.00 
1.26

.08

Apr.

36.0 
27.0 
23.0 
21.0 
21.0

21.0 
19.6 
19.6 
36.0 
48.0

34.0 
28.0 
31.0 
27.0 
33.0

33.0 
36.0 
52.0 
31.0 
26.0

4 21.0 
18.8 
19:6 
18.8 
18.1

16.8 
16.8 
16.8 
16.8 
15.4

Aug.

1.9 
2.0 
2.3 
2.4
2.6

2.7 
2.8 
2.9 
3.0 
3.1

3.6 
4.1
4.4 
4.7 
5.0

May.

15.4 
15.4 
13.6 
13.6 
13.0

13.0 
11.0 
11.3 
10.7 
10.7

9.1 
9.1 

10.2 
9.6 
9.6

9.6 
9.6 
9.1 
8.2 
7.4

7.2 
7.2 
9.1 

12.4 
64.0
64.0* 

153.0 
168.0 
148.0 
134.0 
52.0

Sept.

12.1 
12.1 
12.1 
11.7 
11.4

11.1 
11.1 
11.1 
10.8 
10.5

10.1 
10.1 
10.1 
9.8 
9.5

June.

46.0 
40.0 
32.0 
25.0 

122.0

108.0 
45.0 
30.0 
14.2 
23.0

164.0 
95.0 
96.0 
29.0 
9.1

9.6
7.7 
7.7 
7.7 
7.7

5.4 
27.0 

108.0 
86.0 
73.0

56.0 
52.0 
46.0 
33.0 
35.0

July.

31. 00 
26.00 

. 21.00 
52.00 
43.00

34.00 
23.00 
14.20 
7.20 
5.00

4.40 
2.60 
2.00 
2.00 
2.00

1.76 
2.00 
3.40 
4.00

Day.

I
1 
1
1 
2
f

2

5

5 <<. 
5
C2

\

1917. 
6...............
7...............
8...............
9...............
A

2...............
3...............
-4...............
A. ..............

6...............

!8. ..............
"9...............
0...............

Aug.

137.0 
59.0 
52.0 
34.0 
16.8

9.6 
8.6 
7.7 
8.6 
8.6

8.6 
7.7 
6.8 
6.3. 
5.4

4.7 
4.0
3.4 
3.4 
3.4

3.1 
3.1 
3.1 
2.8 
2.8

2.8 
2.8 
2.6 
2.6 
2.6 
2.6

June.

9.5
9.5
9.5
9.2 
8.9

8.9 
8.9 
6 3 
6.0 
4.7

3.6 
3.1 
2.3 
2.3 
2.3

Sept.

2.6 
2.6
2.8 
2.8 
2.8

4.7 
6.3 
4.7 
5.0 
4.7

4.7 
4.4 
4.4 
3.7 
3.1

3.1 
3.1 
3.1 
3.1 
3.1

3.1 
2.8 
2.8 
2.8 
3.1

10.7 
11.8 
11.8 
10.7 
10.2

July.

0.02 
.04

.06 

.08 
1.00 
1.01 
1.14

1.27 
1.30 
1.43 
1.56 
1.69 
1.72

Oct.

9.1 
11.8 
11.8 
10.7 
9.1

11.8 
18.1 
30.0 
26.0 
24.0

23.0 
18.1 
16.8 
14.8 
13.0

11.8 
11.8 
11.8 
11.8 
11.8

10.7 
10.7 
10.7 
10.7 
10.2

10.2 
10.2 
9.1 
9.1 
9.1 
8.6

Aug.

5.2 
6.3 
6.3 
7.3 
7.9

8.2 
9.5 

11.1 
12.1 
13.4

13.4 
13.1 
12.7 
12.7 
12.4 
12.4

Nov.

Sept.

9.5 
9.2 
8.9 
8.3 
7.6

6.3
5.8 
8.2 
7.6

o Estimated.

NOTE. 1911: No observer before Apr. 23 and between July 4 and Aug. 15.
1912: No observer Apr. 14-30.
1913: Apr. 1-3, ice in creek; discharge estimated.
1914: Stage-discharge relation affected by ice Mar. 10 to Apr. 8.
1916: July 20-31, determinations not published because observer's records were unreliable. June 11-22, 

shifting control.
1917: Observer unobtainable prior to June 1. July 12-18, no flow; water standing in pools. July 19-23 

and July 25 to Aug. 9, discharge estimated. Sept. 25 to Oct. 31, no flow; water standing in pools.
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Monthly discharge of Davis Creek at Drury's ranch, Sask., 1909-1917. 

[Drainage area, 45 square miles.]

Month.

1909. 
May 24-31.. . ......................

July...............................

The period. .................
1911. 

April23-30.............. ..........

July 1-4 and 13 ....................
August 15-31. . ....................

October 1-16 ......................

The period .............. j ...
1912. 

April 1-13..... ....................
May...............................

July...............................

1913.

June ............................
July...............................

The period ..................
1914. 

March 10-31. ......................

July...............................
August 22-31 ......................

The period. .................
1915. 

March 23-31. ......................
April  ...........................
May...............................

July...............................

O ctober. ..........................

The period ..................
1916. 

February 18-29. ...................

April..............................

July 1-19.. ........................

The period. .................

Discharge in second-feet.

Maximum.

55.8 
400.0 

64 
4.5 
1.65 
1.65 
1.65

95.0 
25.0 
16.0 
51.0 
1.2 

15.0 
7.1

529.20 
79.00 
44.80 
2.00 
1.60 
.90 

4.25 
3.75

259.00 
12.80 
4.20 
8.10 
2.20 
.50 
.10

150.00 
154. 00 
25.00 
2.40 

.25

18.60 
38.40 
2.80 
6.50 
5.10 
5.40 
1.38 
5.70

212.0 
393.0 
52.0 

168.0 
164.0 
52.0 

137.0 
11.8 
30.0

Minimum.

8.8 
4.5 
4.5 
1.65 
.4 
.4 

1.65

19.0 
6.2 
.7 

1.2 
.3 
.3 

3.2

.75 
8.50 
1.60 
1.40 
.95 
.60 
.60 

1.90

2.20 
4.20 

 2.40 
2.20 

.50 

.10 

.04

1.90 
6.60 
1.90 
1.20 
.05

1.55 
3.50 
1.55 
2.80 
6.10 
1.38 
.65 
.65

-

178. 00 
13.60 
15.40 
7.20 
5.40 
1.76 
2.60 
2.60 
8.60

Mean.

20.2 
39.7 
19.4 
2.02 
1.23 
.60 

1.65

57.80 
12.90 
4.49 

19.20 
.70 

5.14 
5.36

142.6 
26.66 
6.99 
1.66 
1.41 
.74 

1.90 
2.85

77.400 
7.970 
2.760 
2.870 
1.550 
.221 
.071

22.00 
44.00 
7.20 
1.85 
.20

9.00 
58.00 
6.80 

16.80 
14.50 
2.50 
1.23 
2.70

199.0 
100.0 
26.0 
34.0 
48.0 
14.8 
13.7 
4.8 

13.2

Per 
square 
mile.

0.481 
.945 
.461 
-.048 
.029 
.014 
.039

1.280 
.287 
.100 
.427 
.015 
.114 
.119

3.17 
.59 
.15 
.04 
.03 
.02 
.04 
.06

1.720 
.177 
.061 
.064 
.034 
.005 
.002

.500 

.970 

.160 

.041 

.004

.200 
1.290 
.151 
.373
.322 
.056 
.027 
.060

4.420 
2.220 
.578 
.756 

1.070 
.328 
.304 
.107 
.294

Run-off.

Depth in 
inches on 
drainage 

area.

0.143 
1.054 
.531 
.055 
.032 
.016 
.004

1.835

.381 

.331 

.112 

.079 

.009 

.127 

.071

1.110

'3.54 
.68 
.17 
.05 
.04 
.02 
.05 
.04

4.59

1.920 
.204 
.068 
.074 
.039 
.006 
.002

2.313

.410 
1.080 
.180 
.047 
.001

1.729

.07 
1.44
.17 
.42 
.37 
.06 
.03 
.07

2.63

.197 
2.560 
.645 
.872 

1.190 
.232 
.350 
.119 
.339

6.504

Total in 
acre-feet.

321 
2,362 
1,192 

124 
73 
37 
10

4,119

917 
793 
267 
190 
24 

306 
171

2,668

8,485 
1,639 

417 
102 
87 
44 

117 
91

10,982

4,609 
490 
164 
176 
95 
13 
4

5,551

  973
2,588 

446 
114 

4

4,152

161 
3,451 

418 
1,000 

892 
154 
73 

166

6,315

4,735 
6,149 
1,547 
2,090 
2,856 

558 
842 
286 
812

19, 875
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Monthly discharge of Davis Creek at Drury's ranch, Sask., 1909-1917 Continued.

Month.

1917.

July...............................

September. .......................

The period. .................

. Discharge in second-feet.

Maximum.

16.4 
2.3 

13.4 
12.1

Minimum.

2.00 
0 
1.90 
0

Mean.

8.20 
.96 

6.50 
7.80

Per 
square 
mile.

0.182 
.021 
.144 
.173

Run-off.

Depth in 
inches on 
drainage 

area.

0.20 
.02
.17 
.19

.58

Total in 
acre-feet

488 
59 

  400 
464

1,411

Mean monthly discharge, in second-feet, ofDavis Creek at Drury's ranch, Sask., 1909-1917.

Year.

1909..................
1911...................
1912...................
1913...................
1914...................
1915...................
1916...................
1917.....'..............

Average run-off, acre- 
feet..........!......

Average run-off per

Feb. Mar.

cie.O
o9.0
100.0

620

1,230

Apr.

ol43
77
44
58
26

51

3,035

May.

o20.0
190

27.0
8 n

7.2
6.8

34.0

16.0

984

June.

&40.00

7.00
2.80

dl.97
16.80
48.00
8.20

16.2

964

July.

19.40

1.66
2 on
1.85

14.50
ol4.80

.96

6.9

Aug.

2.00

1.41
1.55
o.20
2.50

13.70
6.50

4.6

283

Sept.

1.23
5.10
.74
.22

i.23
4.80
7.80

3.0

179

Oct.

0-60
o5.40
1.90
.07

2.70
13.20

3.1

191

Nov.

ol.65

o2.80

Total 
in acre- 

feet.

o4,119

10,982
5,551

04,242
6,313

19,875
o 1, 411

10, 681

7,290

162

o Incomplete record not included in average.
6 Estimated.
c Reduced to monthly average.
d Average for part of month assumed as monthly average.

NOTE. No records during 1910 except discharge measurements.

FAIR WELL CREEK AT DRURY'S RANCH, SASK.

LOCATION. In NW. J sec. 30, T. 6, R. 24 W. third meridian, about 11 miles southeast 
of Belanger post office.

DRAINAGE AREA. 125 square miles.
RECORDS AVAILABLE. June 10, 1909, to July 31, 1917. 

Discharge measurement only November 8, 1917.
GAGE. Vertical staff; read by C. A. Drury.
DISCHARGE MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTROL. Bed of stream composed of sand and coarse gravel. Banks 

comparatively low and subject to overflow at high stages. One channel at ordi 
nary stages. Two or more channels at high stages. Control not permanent. .

EXTREMES OF STAGE. 1909-1917: Maximum stage recorded, 4.80 feet April 21, 1917 
(discharge, 1,466 second-feet); minimum stage recorded 2 feet April 1 to 4,1913 
(discharge, 0.05 second-foot).

ICE. Station not maintained during winter.
DIVERSIONS. There are several authorized irrigation projects on this stream that 

divert water for irrigation above this station.
ACCURACY. Stage-discharge relation likely to change during high water. Gage read 

twice daily during high stages and once daily during low stages. Daily discharge 
obtained by applying mean daily gage height to rating table. Records fair.
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Discharge measurements of Fairwell Creek at Drury's ranch, Sask., 1908-1917.

Date.

1908. 
Aug. 6

MOT? 91

28
July 15
Aug. 25
Sept. 25

1910.

18
July 16
Aug. 8

29

Oct. 17

1911.

May 17

Aug. 12
Sept. 25
Oct. 19

May 21

July 11

Rft-nt Q

Oct. 14
Nov. 12

1913.

June 19
July 19

Sept. 27
Oct. 18
Nov. 12

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

G.H. Whyte...............do................:
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

J.S. Wright...........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

J. S. Wright. ..........
E. W. W. Hughes......

.....do.. ...............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.

1.94
2 7K

2.555
2.00
1.92

1.99
2.00

1.865

1.820
1.780
1.750

2.300
1.980
1.960
1.87
1.750
1.920

3.00

2.61
2.54
2 7fl

2.57
2.73

2.78
2.47
2.48
2.47

2.37
2.33
2.32

Dis 
charge.

Sec.-ft. 
2.15

51.1
11.6
81.8

6.4
4.1

20.78
10.63
9.35
6.35
2.84
2.71
1.31
.67
.68

197 14
42.01
10.83
8.66
3.83
2.55
8.31

12.13
10.64

3.46

3 c7

6.61

102.00
17.60
6.78
5.80
4,83

1.22
.64
.67

Date.-

1914. 
Mar. 16

20
Apr. 7

22

26
June 27
July 21
Ann 11

29 
Sept. 21

1915.

Apr. 10
13
21

May 16

July 15

27
Sept. 27
Oct. 15

29

1916.
Mar. 27

13
July 11

26

Oct. 13

1917. 
Apr. 19
May 2

28
July 6
Nov. 8

Made by  

M.H.French..........
.....do.................
.....do.................
.....do.................
.....do.................
F . R . Steinberger ......

.....do.. ...............

.I... do. ................

.....do.................

.....do.................
B. W. W. Hughes.....

M. H. French..........
.....do.................
.....do.................
.....do.................

.....do.. ...............

.....do. ................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

M. H.French..........
.....do.................

.....do.................

.....do.................

.....do.................
L. P. Miles..... ........
.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
3.68
2.65
3.61
3.12
2.72
2.73
2.48
2.41
2.34
2.30
2.34 
2.28

2.49
3.07
2.91
2.56
2.60
2.49
2.43
2.43
2.26
2.18
2.18
2.26

3.73
2.68
2.39
2.52
2.85
2.30
2.33
2.15
2.48

S en

4.15
2.90
2.50
2.35

Dis 
charge.

Sec.-ft. 
223.00
16.10

192.00
80.00
2S.OO
24.00
9.40
4.30
2.60
1.94
.98 

6.50

1.37
70.00
50.00
17.80
28.00
12.20
12.60
10.60
5.10
3.30
2.80
4.60

323.0
33.0
22.0
30.0
89.0
14.9
13.0
7.1

o25.0

259. a
388.0
27.0
6.5
2.2

a Gage height affected by beaver dams. & "Weir measurement. 

Daily discharge, in second-feet, of Fairwell Creek at Drury's ranch, Sask., 1909-1917.

Day.

1909. 
1........
2........
3........
4........
5........

6........
7........
8........
9........

10........

11........
12........
13........
14........
15........

June.

11.6

11.05
10.55
9.60

11. d
11.6

July.

25.95
26.8
26.8
26.8
26.8

"116.0
57.2
43.2
43.2
43.2

« 364.0
«128.0

81.8
64.9
50

Aug.

11.1
10.6
10.1
8.85
8.4

8
7.7

7.05
7.05

7.35
7.35
7.35
7.7
7.7

Sept.

4.9
4 9
^ 9

4 9
4 9

4.9
4 9
4.9
4 9
4.9

4.9
4.7
4.7
4.7
4.7

Oct.

3.8
3.8
3.6
3.6
3.6

3.6
3.6
3.6
3.6
3.45

3.45

3 AC

3.45

Day.

1909. 
16........

18........
19
20........

21........
99

23........

25........

26........
27........
28........
39.. ......
on

31........

June.

11.6
11.05
11.05
11.6

a 471. 0

81.8

81.8

44.55
43.2
81.8
en

July*

43.2
16.15

17.5
13.2

12.1
11.6
10.1

7.70

8.00
8.85

11.6
23.35
14 Q

12.1

Aug.

7.7
7.7
7.7
7 05
7 05

6.7
6.7
6.4
6.4
6.4

6.1
6.1
5.8
5.2
4 Q

4.9

Sept.

4.7
4.7
4 4K

4 4^

4 4c

4.45
4.45
4.25
4.25

4
4
4
3.8

Oct.

3.25
3 OK

3 OC

3.25
3 OC

3.25
3 OC

3.25
3 4C

3.45

3.45
3.45
3.45
3.45

3.45

<» Estimated.
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Daily discharge, in second-feet, of Fairwell Creek at Drury's ranch, S&sk., 1909-1917 
Continued.

Day.

1910. 
1.., ........................
2...........................
3...........................
4...........................
3...........................

6.. ...... ...................
7...........................
8...........................
9...........................

10...........................

11...........................
12. ............... ..........
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24.................... ......
25...........................

26...........................
27...........................
28...........................
29...........................
'0
31...........................

1911. 
1. ..........................
2...........................
3.. .........................
4.............. .............
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12... .:.... ..................
13...........................
14. ....... ...^.... ...........
15...........................

16............................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27.....................1 ....
28...........................
29...........................
30...........................
31...........................

Mar.

*^

2.9

3.5
9.0

92.0
447.0
399.0

357.0
231.0
147.0
173.0
113.0
117.0

Apr.

22.0
22.0

22.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
17.0

42.0
97 ft
^4 ft

20.0
25.0

19 0
9.6

12.0
140.0

409.0
135.0
115.0
115.0
113.0

423.0

205.0
183.0
207 0

176.0
159.0
109.0
73.0
73.0

56.0
58.0

30.0
30.0

May.

17.0
17.0
17.0
17.0
17.0

17.0
17.0

. 17.0
17.0
17.0

17.0
17.0
9.2
9.2
9.2

9.2
9.2

17.0
17.0
17.0

17.0
9.2
Q 9

9.2
9 9

9 9

9.2
9 9

9 9
9 2
4.1

30
99

22
21
24

21
20
9n
17
17

42
34

June.

4.1
4.1
4.1
4.1
4.1

4.1
4.1

4.1
4.1

4.1
4.1
4.1
4.1
4.1

4.1
4.1

Q 9

9.2

Q 9

9.2
Q 9

4.1

4.1
4.1
4.1
4.1
4.1

11.0
11.0
11.0
11.0
11.0

11.0
11.0
11.0
11.0
11.0

11.0
11.0
11.0
11.0
11. 0

11.0
11.0
11.0
11.0
11.0

11.0
10.0
10.0
10.0
11.0

11.0ir.o
11.0
11.0
11.0

July.

4.1
4.1
4.1

4.1
4.1
4.1
4.1
4.1

4.1
4.1
4.1
4.1
4.1

4.1
1 Q

1 1

1 ^

1.3

i n
1.3
1 Q

1 ^

1 3.

1 Q

t ^

1 $

1.3
1 Q

1.3

11.0
11.0
11.0
11.0
11.0

11.0
11.0
11.0
11.0
10.0

9 C

9 ft
9.0
9.0
8.6

8.6
8.6
8.1
8.1
7.7

7.7
7 9

6.8
6.4
6.1

5.7
5.7
5.4
5.0
4.7
4.7

Aug.

i  *
1.3
i s
1.3
9.2

4.1
4.1
4.1
4.1
4.1

4.1
4.1
4.1
4.1

1.3
1 3.

1 3

1 3.

1.3
1 <l

1 ^

1 H

1 **

1 Q

1 Q

1.3
1 ^l

1 ^

4.4
4.1
4.4
4.4
4.7

5 A

5.0
5 A

4.7
4.7

4.4
4.1
3.8
3.8
3.5

3.8
3 0

3.3
3.3
S O

3 1

3 1

9 Q

2 Q

3.1

3.1
2 n

2 a
2.7
2 K

2.5

Sept.

1.3'1.3

1.3
4.1
4.1

4.1
4.1
4.1
1.3
1 3

1 3

1 ^

1.3
1 3

.3

.3

1.3
1 3

1.2

1 9

1 9

1.2
1.1

1.1
1.1

.9

.9

9 7
2 Q

3 1
J 0

3.5

4.4
4.1
2 Q

2.9
2.5

2 3
2.5
2.5.
2.7
2.7

2.9
3 1

3 0

3.5
3.5

3 0

3 1

2.9
2 7
2.5

2.3
2.5
2 K

2.5
2 C

Oct.

0.9
1.1
1.1
1.1

1 9

1.1
1.1

1.1
1.1
.9

9
.9

.8

.8

.8

.8

9
g
g

.9
g
9
g

.9

2.5
2 7

3.1
8.6
9.0

9 a

9 6
9.6
9 6

g g
9 6

8.1
8.6

8.6
9 0
9 0
8.6
8.6

8.6
8.6
8.6
9 0

10.0
'9.6

10. 0
10.0

Nov.
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Daily discharge, in second-feet, of Blacktail Creek at Garissere's ranch, Sask., 1910~
1911 Continued.

Day.

1911.

4
e

6........ ......

10..............

June. July,

0.5
.5
.5
.5
.5

.5

.3
0

.3

' Day.

1911. 
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............

20..............

June.

0.5

.5
K

.5

.4

July.

0.3

.3
.1

.1

.1

Day.

1911. 
21..............
22..............
23
24..............
25..............

26..............
27..............
28..............
9Q

30..............
31..............

JuHe.

0.4
.4
.4
.5
.5

.7

.7

.7

.7

.5

July.

NOTE. Could not secure an observer before June 14. No flow July 19-31. Probably a small flow in 
early part of September, but dry during the rest of the fall.

Monthly discharge of Blacktail Creek at Garissere's ranch, Sask., 1910-1911. 

[Drainage area, 20 square miles,}.

Month.

1910. 
April 19-30..... ...................

July..............................

1911.

July..............................

Discharge in second-feet.

Maximum.

0.41 
.41 
.19 
.07

.07

.7 

.5

1

Minimum.

0.28 
.19 
.07 
.00

.00

.4

.0

Mean.

0.345 
.291 
.126 
.022

.039

.520 

.181

Per 
square 
mile.

- 0.043 
.036 
.016 
.002

.005

.028 

.009

Run-off.

Depth in 
inches on 
drainage 

area.

0.019 
.041 
.018 
.002

.006

.016 

.010

.026

Total in 
acre-feet.

8 
18 
7 
1

2

36

18 
11

29

NORTH BRANCH OF FRENCHMAN RIVER AT CROSS'S RANCH, SASK.

LOCATION. In the NE. \ sec. 16, Tp. 7, R. 22 W. third meridian, about 6 miles
northwest of Eastend. 

DRAINAGE AREA. 53 square miles. 
RECORDS AVAILABLE,  Open-water flow; incomplete records 1908, 1910, and 1917;

complete records 1909 and 1911-1917. 
GAGE. Vertical staff; read by Frank Cross. 
DISCHARGE MEASUREMENTS. Made by wading at station during low stages and at

traffic bridge half a mile above station during high stages. 
CHANNEL AND CONTROL. Bed of channel is sand and clay and fairly permanent;

left bank low and subject to overflow. 
EXTREMES OP STAGE. 1908-1917: Maximum stage recorded, 4.71 feet on April 6,

1913 (discharge, 237 second-feet); minimum stage recorded, 0.40 foot July 18-21,
1910 (discharge, 1.50 second-feet). 

DIVERSIONS. There are a number of small authorized irrigation projects on the main
stream and tributaries above this station. 

ACCURACY. Stage-discharge relation practically permanent except during periods of
spring break-up, when it is affected by ice. Rating curves fairly well denned.
Records fair.
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Discharge measurements of North Branch of Frenchman River at Cross's ranch, Sask., 
i * ' 1908-1917.

Date.

1908. 
July 21

21 
25

1909.
Apr. 19
May 19 
June 26 
July 12

21 
Sept. 20

1910.
Apr. 18
May 12

31

July 16
Aug. 6

29
Sept. 10

17
Oct. 13

1911.
Apr. 10

18
May 16
June 13
July 11
Aug. 11

31
Sept. 6
Oct. 16

1912.
Apr. 24 
May 18

July 8

S«pt. 6
Oct. 10

29
Nov. 9

1913.

24
25

May 9
15

13
July 14

Made by 

F. T. Fletcher.........
.....do................. 
.....do.................

.....do.................
H. R.Carscallen....... 
.....do................. 
.....do................. 
.....do.................
.....do................. 
.....do.................

.....do.................

.....do.................

.....do.................
R.G. Swan... .........
.....do.................
.....do.................
.....do.................

R. G.Swan.. ..........

G.H.Whyte..........

.....do.................

.....do.................

.....do.................

.....do.................
G.R.Elliott...........
G.H.Whyte..........

.....do.................
J.S. Wright.. .........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do....'.............

.....do.................

Gage 
height.

Feet.

........

0.89 
.795 

1.025

.66 . 

.715

.82
79

.63

.64

.63
66

.65

.61

.67

3.285
.780
.870
.460
.515
.495
.350

1.255

1.41 
1.27
1.19
1.18
1 1Q
1.24
1.26
1.20
1.27

1.37 
1.31
1.34
1.41
1.37
1.28
1.54
1.32

Dis 
charge.

Sec.-ft. 
3.8
4.9
4.0

19.2
19.2 
15.2 
29.1
a 7
7.1 
8.1

9.38
9.90
6.78

3.68
5.24
5.00
6.32
5.13
6.91

207.32

23.85
5.77
6.82
6.51
3.83

49.37
6.76

16.26
9 C7

6.86
6.83
7.84
7.48
9.45
6.81
8.82

14.6 
9.3
9.8

10.3
12.4
10.5

ol7.6
12.0

Date.

1913. 
July 30
Aug. 21 
Sept. 15
Oct. 11
Nov. 3

1914. 
Mar. 18 

26 
Apr. 2

13 
20 
29 

May 19

July 20

14
27

Sept. 11
14

Oct. 10
1915.

8
15

July 12
Aug. 3

23
Sept. 11

24
Oct. 13

28
1916.

Mar. 22

10

July 10
24

Aug. 30

1917.
Apr. 19

Sept. 15

Made by 

E. W. W. Hughes.....
.....do................. 
.....do.................
.....do.................
.....do...'..............

M. H. French.......... 
.....do................. 
.....do.................
.....do................. 
... ..do.. ...............
F. R . Steinberger ......

.....do.................

.....do.................

.....do.................
E.W.W.Hughes.......

.....do.................

.. ...do. ................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

... ..do.. ...............
G. H. Whyteand J.E.

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
L. P. B. Miles.........
.....do.................

M. H. French..........
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
1.09
1.08 
1.07
1.16
1.35

4.15 

5.05
3.62 
1.21 
1.20 
1.08

.95

.89

.91

.95
1.00
1.00
1.44
1.20

1.11
.93
.85
.78
.73
.74
.71

.72

.72

.73

.72

(&)
3.38
1.34

.70

.62

.64

.63

.65

.76

1.93
.80
.31
.53
.87

Dis 
charge.

Sec.-ft- 
5.5
5.7 
4.6
6 Q

6.6

16.9
8.5 

66.0
70.0 
13.1 
10.7 
7.0
4.2
2.5
2.8
2.6
4.1
4.6

22.0
13.1

14.6
11.2
7.6
9.1-
7.4
7.4
7.7

7.9
7.5
9.4

10.2

c 138. 0

<J33.0
12.4
8.8
7.4
5.7
5.6
9.8

37.0
102.0
11.1
2.2
6.9

11.0

o F. Cross emptying his reservoir. 
& Gage inaccessible.

c Weir measurements over Cross's dam. 
d Ice going out.

Daily discharge, in second-feet, of North Branch of Frenchman River at Cross's ranch, Sas&.,
1908-1917.

Day.

1908. 
1. ...........
2............
3............ 
4............
5............

6............
7............
8............ 
9............
10............

Aug.

2.1
O 1

2.1
9 1
9 1

2.1
2. 1
5.6

9 1

Sept.

5.6
5.6
5.6 
5.6
5.6

5.6
5.6
5.6 
5.6
5.6

Oct.

5.6
5.6
5.6 
5.6
9.7

9.7
9.7
9.7 
9.7
9 7

Day.

1908. 
11............
12............
13............

15............

16............
17............
18............ 
19............
20............

Aug.

2.1
5.6
5.6 
f; fi
5.6

5.6
5.6
5.6 
5.6
5.6

Sept.

5.6
5.6 
5.6
5.6

f; fi
5.6
5.6 
5.6
5.6

Oct.

9.7
9 7
9.7
9 7
9 7

9.7
9.7
9.7 
9 7

Day.

1908. 
21............
22............
23............ 
24............
25............

26............
27............
28............ 
29............
30
31............

Aug.

5.6
5.6
5.6 
5.6
5.6

5.6
5.6
5.6 
5.6
5.6
5.6

Sept.

5.6
5.6
5.6
5.6
5.6

5.6
5.6
5.6 
5.6
5.6

Oct.

......

......
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Daily discharge, in second-feet, of North Branch of Frenchman River at Cross's ranch, Sasfc.,
1908-1917 Continued.

Day.

-1909. 
1. .........

3.......... 
4..........
5..........

6.......... 
7.......... 
8..........
9..........

10..........
11.......... 
12.......... 
13.......... 
14.......... 
15..........

1..........
2..........

4..........
5..........

6..........
T. .........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23 .........
24..........
ot:

30..........
27..........
28..........
29..........
9ft

31..........

May.

M o
20.1

«41.3

a62.6

o4l.3 
25.4 

o36.0 
20.1
20.1

25.4 
25.4 
20.1 
20.1 
20.1

Da

19

June.

20.1
14.9
14.9 
14.9
14.9

14.9 
14.9 
20.1 
20.1
20.1

20.1 
14.9 
14.9 
14.9 
9.7

y-

10.

July.

9.7
9.7
9.7

046.6.

o30.7 
14.9 
14.9 
14.9
14.9

o30.7 
25.4 
20.1 
14.9 
9.7

Aug.

7.65
7.65 
7.65
7.65

7.65 
7.65 
9.7 
7.65
7.65

7.65 
7.65 
7.65 
7.65 
7.65

Sept.

7.65
7.65 
9.7
9.7

9.7 
9.7 
9.7 
9.7
9.7

9.7 
9.7 
7.65 
7.65 
9.7

Apr.

12.0
12.0
19 n

12.0

12.0
12.0
12.0
12.0
12.0

19 n
12.0
1 O A

19 n
19 n

10.7
10.7
9.4

9 4

9 4
9 4
Q 4

9.4
9 A

9 4
9.4
9 4
Q 4
9 4

Oct.

7.65
7.65
7.65 
7.65
7.65

7.65 
7.65 
7.65 
9.7
9.7

9.7 
12.3 
12.3 
12.3 
12.3

May

9.4
9.4
9 4
9.4
9.4

9.4
Q 4
9 4
9.4
9.4

9.4
9.4
Q 4

9.4
9 4

9 4
9 4
9.4

9 A

9.4
Q A
9 4
9 A

8.2

8.2
7.C
7.C
5 c
5 8
4.8

1
1 
1
2

2 
2 
2 
7
2

2 
2 
2 
2 
3 
3

Day.

1909. 
6.......
7.......
8....... 
9.......
0. ......

1. ...... 
2....... 
3....... 
4.......
5.......

6....... 
7....... 
8.......
........ 
0. ...... 
1. ......

June.

4.9
5.9
5 9
7.0
5.9

5.9
4 9
4 9
4.9
4 Q

4 9
4 9
4 9
4 9
4 9

4 9
5.9
4.9

4 9

4.9
4 9
4.9
4 9
4 Q

^ Q

3.9
2 95
2.95
2 QC

...

   

Ji

May.

20.1
«41.3
a36.0 
20.1
20.1

20.1 
14.9 
20.1
mi
20.1

20.1 
20.1 
20.1 
20.1 
20.1 
20,1

iiy-

?,. 95
 ?.90
^ 90
4 90
4.90

4 90

4 90
4.90
4 90

4 90
4 90
i on
3 90
3 90

2 QK

1.50
1.50 
f ^n

1,50
& 15
2 95
2 Qc

2 QC

2 95
2 95
2 95
2 95

2.95

June.

9 7
9.7
9.7 
9.7

o40.6

78.8 
25.4 
20.1 
14.9
14.9

14.9 
14.9 
14.9 
14.9 
14.9

Aug.

2 QE

2 QE

2 QC

3 0

3 0

4.9
4.9
A. Q

4 9
4 Q

4 Q

4 Q

4 Q

4 Q
4 Q

4 9
4 9
4.9
4.9
4 Q

4.9
4 0
4 9
4 9
4 Q

5 9
5.9
>; Q
5 9
£. 0

5.9

July.

9 7
9.7

20.1 
20.1
14.9

9.7 
9.7 
9.7 
9.7
9.7

9.7 
,20.1 
20.1 
14.9 
12.3 

9 7

Sept

5 c
5 c
5.E
7.C
7.C

7.C
7.(
7.C
7.C
5 8

i e
5.8
5.E
5 c
i e

5.8
4.8
4.9

5.9

5.9
5.9
5.S
=. Q

7:0

7.C
7.C
7.C
7.C
7.C

A

7
7
7 
7
7

7 
5 
5 
5
5

5
7 
7 
7 
7 
7

1

1

ug.

65
65
G5 
65
65

65
6 
6 
6
6

6 
65 
65. 
65 
65 
65

O

1
7
7
7
7

7
7
7
7
7

7
7
7
7
7

7
7
7
7 
7

7
7
7
8

fl
fl
fl

. fl
fl
fl

Sep

9 7
7 fi.
7.6 
<» 7
9.7

9.7 
9.7 
7.6, 
7.fi
7.6.

7.6, 
7.6. 
7.6. 
7.6. 
7.6. 
7.6.

ct.

0
.0
n
n

,0

.0
n
n

.0

.0

n
n

.0
0

,0

n
.0
.0
.0

n
n
n
n
2

,2

4
4
4
4

4

t.

5

i

5 
5

Oct.

to n
12.3
12.3 
12.3
12.3

12.3 
12.3 
9.7 
9.7
9.7

9.7 
9.7 
9.7 
9.7 
9.7 
9.7

Nov.

a Interpolated.
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Daily discharge, in second-feet, of North Branch of Frenchman'River at Cross's ranch,Sask. t
1908-1917 Continued.

Day.

1911. 
1....................................
2....................................
3....................................
4.1..................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15................. ...................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

1912. 
1....................................
2. .................... ..!..... .......

3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................
11....................................
12....................................
13....................................
14....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22..................................:.
23....................................
24....................................
25....................................

26....................................
97
OQ

on

30....................................
31....................................

Apr.

225.0

121.0
97.0
81.0
73.0
31.0

45.0
52.0
31.0
31.0
31.0

25.0
31.0
1 c n

15.0

15.0
15.0
15.0

15 0

101. 75
48.95
33.90

97 fiA

19.40
00 CA

1 7 on
1C rn

14.60
19 fl7
19 07

11.80
12.63

11.80
n oc

11.02
n oc

n cn

May.

1 K n*

15.0
15.0
15.0

10.5
10.5

10.5
10.5

10.5
10.5
10.5

17>;
15.0
15.0
12.8
12.8

11.8
11.8
17 ^

13.6

15.0

19 Q

12.8
19 ft

10.5

11.53
10.80
H OK

n cn

14.00
11.25
10.80
10.35

o on
9 on
9.68
9.45
9 f\f\

8 1 o

8 1 9

8 1 o

8 04

8 7ft

8 04

8 04

8 1 9

8 1 o

7 90

8 1 o

26.00

8 19

8.34

June.

5.8
5.8
5.8
5.0
8.8

7.0
8.0
8.0
8.0
8.0

7.0
7.0
7.0
6.5
f; 9

4 K

4.5
4.5
4.5
6.5

7.7
8.0
fi  ;
4.5
4.5

15.0
7.7
7.0
7.0

15.0

8.12
7.68

5.90
6.26

6.44

6.44

6.62

6.44

17.00
94 £>f\

12.63

S on

4.85

4.70
4.70

4 4/1

4 OK

4.10
3 QC

3.95
4.10
4.10

July.

15.0
19.0
9.8
8.8
9 4

8.8
8.8
8.8

8.8
7.0
7.0
6.5
6.5

6.2
6.2
6.2
7.0
7.0

7.0
7.0
7.0
6.5
6.2

5.8
5.8
5.2
5.2
6.5
6.5

6.62
6.08
5.90
5.72

6.62
6.26
6.44
6.08
6.08

5.90
S on
5.72
5.72
6.26

5 79

5.90
5 nn

5 79

5.72
5.90
5.72
5 C4

5 79

5 54
5 on
5 Qn

S on
5 79

5.72

Aug.

6 9

6 9
fi 9

6.2
8.4

8.4
8.8

11.4
9 1
7.7

7.0
6.5
5.8
5 C

6.8

6.5
6.0
6.0
5.8
5.8

5.8
5.8
6.5
6.5
5.8

8.4
8.0
6.5
6.2
6.0
6.0

 ; 79
7.90
6 on

6.80
7 no

6.44
6.08
5.90

5.36

5.36
5.36

5.36
5.36

7 46
7 46
6.08
7 90

6.26
5 90
5 nn

5.54
5 79

5 Qf\

6 on

5.90

Sept.

6.0
6.0
5.8

16.0
18.5

48.0
1 7 K

9 4

7.7
7.4

6.8
6.2
8.0
7.7
7.0

7.0
8.8
9.1
8.8
8.0

7.7
10.5
11.0
11.4
11.4

11.8
10.5
10.2
9.8
9 4

5.90
5.90
6.62
6.80
7 an

8.12
7.68
7.24
6.80
6.44

6.26
6.26
6.62
9.68
8.56

7.68
7 94
7 (19

7.46
7 94

7 Qrt

8 04

S vA

8 1 9

8 19

7 OH

7.68
7 Qrt

7 94

Oct.

9 A

13.6
15.5
13.6
9.8

9.4
8.8
8.4
8.0
7.7

8.0
8.4
8.4
8.8
8.8

8.4
8.4
9.8

11.4
10.5

10.5
9.8

11.0
12.8
16.5

17.0
32.0
28.0
27.0
25.0

7.02
7.02
7.24
7.02
7.02

7.24
7.46
7.46

10.80
9.00

8.12
7.90
7.90
7.68
7.46

7.24
7.02
7.02

9.45

8.78
8.12
8.12

8.12
7 Qn
7 on
7.68

12.63
14.60

Nov.

10.35
is.so
17. 60
17.3ft

17.60
19.40
22.25
8.5ft
8.34

9.00

18.50
18.50
17.90

123678° 2
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:e, in second-feet, of North Branch of Frenchman River at Cross's ranch,Sask., 
1908-1917 Continued.

Day.

1913. 
1....................................

3......... ...........................
4....................................
6..... ...............................

6....................................
7....................................
8
9....................................
10....................................

12....................................
13
14....................................
1 PI

16....................................
17....................................
18
19....................................
20....................................

21....................................
22
23....................................
24....................................
25. .. . ....

26....................................
97

28....................................
29 ..... . .
30
31....................................

1914. 
I....................................
2....................................
3....................................
t. ...................................
S........ ............................

6....................................
7....................................
8....................................
9....................................
10....................................

11....:...............................
12....................................
13....................................
H..... ...............................
15....................................

16....................................
17....................................
18....................................
19....................................
20...-.-..-.--.-..-....-..............

21....................................
22....................................
23
24....................................
25....................................

26....................................
27....................................
28....................................
29............................. *.....,
OA

31...................^....,..........

Apr.

9°o A

«j| 9 f\

210.0
212 0
019 j-k

237.0
-91 9 f»

112.0 |
129.0

119.0
114.0
48.0
00 f\

10 J-k

14.0
14.0
13.0
14.0
14.3

13.6 .
12 4
11.1
9 0.

10.1

9 7

9.6
10.0
10.7
10.1

70.0
66.0
9C A

74.0
QQ n

90 0
102.0
96.0

47.0

49.0
69.0
65.0
07 A

30.0

26.0

1Q fl

18.0
1 Q f\

18.0
17.5
17.0

16.0

16.5
16.5
11.5
11.1
11.5

May.

11.1.
19 1

10.6
10.0
13.6

10.3
9 A

11.5
W O

10.6

9 ft

9 9
in 9
1^ A
19 3

199
1 9 9

11.6
11.1
11.1

10.5
in o.

in o.
10.1
10.1

9 9
9 9
9 fi
9 A

9 A

9.2

10.7
n c

11.5
11.5

16.5
16.5
16.5
1 O 9

12 7

12.7
19 Q
11 9
n o
11.5

11.1

7.7
7.4
4.9

4.7
4 9
4 9
8 0
8 /\

7.4
7.1
6 9

7.1
7.1

June.

8 f\
8 n
7 o

7.6
7 o

6.1
5.7
5.1
4 Q

^ 1

3 0

10.4
9 7
6.4

3 1

2.9

4 Q

« 37.0

14.1
9 0

11 2
16.7
H o

17.4
14 2
n o.

10.5
10.0

6.8
6.5
4.9
7.4

11.1
Q n
7.1
5.4
5 7

5 7

6.8
7.4

16.0
8.0

5 9

4.7
3 0

3 S

3 0

5.4
7.1
4.0
7.1
7.1

8.0*6.8
6 9

5 Q

5 Q

July.

8 *7

10.0
9 7

1ft *1
|O Q

10.0
192

8 7

7.6
8.6

11.4
8 0

7 a
12 0
10.0

10.6

6.3
6.0
6 9

6 9

6.3
6.6
e o

5.7

5 Q

6.0
5 Q

5.4

5.3

5.4

4.7
4.2
4.2

4.0
3.6
3.6
3 0

3.8

4.0
4.0
4 9

3 0

3.4

3.4
3 9

3 n

3 n
2 0

2.8
2.8
2 ft

2.6
3 A

3 0

3 A

3.2
3 9

3 A

2.8

Aug.

5.1
5.0
4.7
4.4

6.2
5 Q

5.9
5.9
9.4

6.8
5.5
5.1
6.1
7.7

6.0
5 0

6.4
6.4
5.6

5 7

5.5
5.5
5.5
5.4

5.0
5.0
5.0
5.0
5 9

6.2

3.0
3.2
3.4
3 9

3 9

3 n

3 9

3 A

4.0
4 9

4 9

4.0
4 K

4.0
3.8

3.6
3 «

5 7

5.2
4.7

3.8
3 0

4.0
7.7
6.2

5.7
5 7

5.4
5.2

Sept.

6.2
5 0

5.3
5.3
5.2

5.1
4.7
4 0

5 0
5.0

4.8
4.7

4.7
4.6

4 9
5.1
5.1
5.3
5.5

5.6
5.9
9 0

8.3
0.8

6.2
6.0
5.8
5.8

5.2
4.9
4.5
4.5
4.5

i Q

4.9
5.2
6.5
5.7

4 Q

6 9

16.5
24.0
16.5

10.4
7.4
5 Q

5.9
5 7

5.7
5.7
5 7

5 7

5.7

5.7
5 A

5.9
5 A

^ Q

Oct.

5.7
5.7
5.8
6 0

6.6

7.7
8 ft

7.5
7.3
6.9

6.9
6 Q

6.7
« n

7.1

7.6
8.0

&.S

8.0
7.4
6.7
6.5
6 0

6.3
6.5
6.3
6.1
6.7
7.1

5.9
5.9
5.7
9 0

11.1

10.4
c- q

18.0
18.0
11.1

8.3
8.0
8.0

7.4

7.1
7.4
7.1
7.4
7.4

7.4
7.7
7.7
7.7
7,7

7.7
8.0
8.3
8.3
8 7

8.7

Nov.

F. Cross emptying his reservoir.
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Daily discharge, in 8ecomd-feet,of North Branch of Frenchman River at Cross's ranch, Sas&. t
1908-1917 Continued.

Day.

1915. 
1. ...................................

3....'................................
4....................................
5....................................

6....................................

8. ...................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
IS....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
OQ

34... .................................
25.............. ..................... .

26....................................

28....................................
29....................................
<m
31

1916. 
1.. ..................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11. ....... ............................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20.'...................................

21....................................
22....................................
23....................................

25....................................

86....................................
27....................................
28....................................
29.. ............ ...................... !
ao... ........ ........................;
3L.. ..................................

Apr.

157.0
63.0

25.0
20.0
1Q ft

14.1
12.8

11.7
12.8
11.7
11.1

10.9
10 9

10.4
10.1

9 7

9.6
9 ^
9 6
9.4

9.2
9 0
8.5
8.4
8.1

33.0
25.0
18.4
ias
8.4

23.0
37.0
27.0
25.0
33.0

32.0
28.0
27.0
27.0
26.0

25.0
17.4
21.0
18.0
17.4

17.0
16.4
16.1
15.4
15.1

14.8
14.6
14.2
13.9
15.6

May.

8 9
s &
8 ®
7.6
7.6

7.6
7.5
7 c

7.5
7 ^

7 K

7.4
7.«
9 7

13.7

17.0
10 9

S Q

8.7
8 C

8 Q

8.9
8 Q

7.5
8.0

15.0
11.7
8.5
Q fi

in 9
8 7

15.2
14.6
14.2
14.3
13.3

12.6
12.3
12.4
12.4
12.6

12.1
11.8
11.9
11.8

12.8
13.8
12.4
1L6

9.8
9.8
9.7

m 9

16.8
26.0
38.0
19.3
14.8
13.8

June.

8.5
tyy n

1 C ft

16.0
199

11.7
in 9
10.2
9 9
9 7

10.1
10.2
9.6
8.7
9 0

9 0
9 9
9 4
9.4

18.0

11.8
W 9

9 Q

8 C

8.5

11.1

8.4
8.1
7 ft

13.4
13.2
11.5
9.8
9.8

15.4
11.5
8.8
9.1

10.0

12.4
14.7
11.2
7.2
6.6

6.8
6.8
6.8
6.6
6.6

5.2
7.6
Q R
6.6
5.7

5.2
5.2
5.1
5.7
8.0

July.

8 Q

8.1
7 S

8.9
7.8

7.6
7.5

12.0
9 4
Q ft

8 A

7.4
7.4
7 S

9.4

8.1
9 4

10.4
8.7
8.1

8 f\

7.8
8.5
9 A

8.4

8.1
11.1
8.4
9 n
9.0
8.1

5.7
4.8
6.9
9.4
7.8-

6.9
6.4
6.6
6.0
6.3

6.0
5.9
5.8
5.8
5.8

5.8
5.7
7.6
6.9
6.4

6.0
5.9
5.8

6.0

7.8

8.2
6.9
8.1
6.9

Aug.

8 1
8 t\
7 8

7.8
7.6

7.4
7.4
6 9
6.8
6.7

6.7
«.9
8.8
6 0

6.8

6.8
6.8

"69
18.8
9 6

7 S

7.6
7.2
7 9

7.1

6 9
6.8
6.7
6.6
6.6
6.4

6.6
6.4
6.2
5.9
6.4

7.8
7.1
6.2
8.0
7.6

7.2
6.9
6.7
6.6
6.4

6.4
6.3
6.4
6.3
6.2

6.2
6.0
6.0
5 9
5.9

6.6

6.4
6.3
6.4
6.6

Sept.

6.4
8 A

& fl

7.8
7 R

7.6
7.5
8 {\

8 7

8.0

8.1
8.4
S Q

8.5

8.1
7.8
7.8
7.6
8 ft

r.s
7.6
7.5
7.5
7.5

7.5
7.8
8.1
8.1
8.1

6.6
6.6
6.4
6.8
8.1

7.2
8.2
7.2
7.6
7.5

7.4
6.8
6.7
7.1
7.4

7.1
7.2
6.8
6.9
6.8

6.9
7.2
7.4
7.2
7.2

7.4
9.7

10.1
8.2
8.0

Oct.

8.5
11.1
10.4
-m o

10.2
10.2
9 9
9 A

8 A

9 Q

9.4
9.4
9.4
9.4

9.4
9 J

9.4
9.4

9 C

9.6
9 6
9.6

11.7

10.6
10.6
10.2
10.2
10.1
10.1

8.2
8.6
8.6

13.7
12.6

11.7
9.9
9.9

10.1
9.7

9.4
9.0
8.6
8.1
7.8

8.2
9.0
9.9

11.7
8.9

8.2
9.0
9.9
9.2
8.9

8.6
7.8
9.7
9.7
9.7

10.1

Nov.
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et, of North Branch of Frenchm 
Sask., 1908-1917 Continued.

Daily discharge, in second-feet, of North Branch of Frenchman River at Grass's ranch,
 Conti

Day.

1917. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8........... 
9...........

10. ..........

11...........
12........... 
11
14...........
15...........

May.

39.0
65.0
97.0
87.0
92.0

87.0
162.0
102.0 
68.0
68.0

64.0
55.0 
39.0
35.0
26.0

June.

7.6
7.6

11.0
8.3
8.9

8.3
5.6
6.0 

11.2
5.8

7.4
7.8 
6.5
5.6
5.6

July.

5.3
5.4
5.4
7.8
5.8

4.9
4.5
4.4 
4.4
4.2

4.0
4.0 
3.8
3.8
3.6

Aug.

4.0

5.8
5 A

5.3

5.1
4.9
5.1 
4.9
6.7

5.1 
4.9
4.5
4.4

Sept.

6.3
7.4
7.2
7.1

6.3
5.4
5.8 
8.1
7.8

7.2
6.7 
6.5
6.5
6.3

Oct.

5.6
6.0
6.2
6.2
6.3

6.3
6.5
6.3 
6.2
6.2

6.0
6.0 
6.3
6.3
8.1

Day.

1917. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23.......... 
24..........
25..........

26..........
27..........
28..........
29..........
30.......... 
31..........

May.

22.0
10.8
10.5
9.9
9.6

9.0
8.9
8.7 
8.3
8.1

8.1
8.0 
7.8
7.4
7.2

a7.4

June.

5.4
5.6
5.4
5.4
5.6

5.6
5.6
6.0 
9.2
8.3

6.5
5.6 
5.6
5.4
5.3

July.

3.5
3.1
2.7
2.6
2.4

4.0
4.0
3.6 
3.6
3.1

3.1
3.5 
4.0
4.9
4.5 
4.2

Aug.

4.2
4.0
4.0
4.0
3.8

4.0^
4.5
4.5 
4.4
4.5

4.5
4.4
4.4
4.2
4.9 
6.7

Sept.

5.8
5.6
5.6
5.4
5.4

5.4
5.4
5.6 
7.6

10.3

7.6
7.2 
6.2
5.8
5.8

Oct.

8.3
8.1
9.0
9 Q

10.8

11.8
12.9
21.0 
21.0
21.0

18.0
18.0 
14.0
11 0
12.0 
12.0

a Estimated.

NOTE. 1911: No observations previous to Apr. 10. Ice in stream; data inadequate for determination of 
daily discharge after Oct. 31.

1913: Shifting-control method used to determine discharge Apr. 19 to Oct. 10.
1914: Stage-discharge relation affected by ice Apr. 1-15.
1915: Shifting control Apr. 16 to July 12 and Sept. 23 to Oct 31.
1916: Shifting control Apr. 1 to June 13.
1917: Run-off in April heavy; could not be measured because of snows. Stage-dischargerelation changed 

by ice Oct. 25-31.

Monthly discharge of North Branch of Frenchman River at Cross's ranch, Sask., 1908-1917.

[Drainage area, 53 square miles.]

Month.

1908.

1909. 
May..............................

July..............................

1910. 
April.............................

July...............................

Discharge in second-feet.

Maximum.

5.6 
5.6 
9.7

63 
79 
47 
10 
10 
12

12.0 
9.4 
7.0 
4.9 
5.9 
7.0 
9.4

Minimum.

2.1 
5.6 
5.6

14.9 
9.7 
9.7 
5.6 
7.6 
7.6

9.40 
4.90 
2.95 
1.50 
2.95 
4.90 
7.00

Mean.

4.6 
5.6 
8.8

26.1 
18.6 
15.7 
7.5 
8.7 

10.1

10.79
8.80 
4.88 
3.46 
4.84 
6.24 
7.54

Per 
square 
mile.

0.079 
.097 
.152

.450 

.321 

.270 

.128 

.150 

.174

.186 

.152 

.084 

.060 

.084 

.108 

.130

Run-off.

Depth in 
inches on 
drainage 

area.

0.091 
.108 
.107

.519 

.358 

.311 

.148 

.167 

.201

.208 

.175 

.094 

.069 

.097 

.121 

.150

Total ia 
acre-feet.

282 
333 
333

948

1.605 
1,107 

965 
458 
515 

.621

5,271

643 
541 
290 
214 
298 
371 
464

2,821
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Monthly discharge of North Branch of Frenchman River at Cross's ranch, Sask., 1908-
1917 Continued.

Month.

1911. 
April 10-30.. ......................

July..............................

The period. . ................
1912. 

Apr. 11-30.........................

July..............................

October. . .........................

The period ..................
1913. 

April.............................

July..............................
August ...........................

October. ..........................

1914. 
April..............................

July..............................

September. ..................
October. . .........................

The period. .................
1915. 

April 4-30 .........................

July..............................
August. ....................... ...

1916.

July..............................
August............................

October, ..........................

The period ..................
1917.

July..............................

September. . ......................

The period.. ................

Discharge in second-feet.

Maximum.

225.0 
17.5 
15.0 
19.0 
11.4 
48.0 
32.0

101. 75 
26.00 
28.50 
6.62 
7.90 
9.68 

14.60 
22.25

237.0 
13.9 
37.0 
18.2 
9.4 
9.8 
8.8

102.0 
16.5 
16.0 
5.4 
7.7 

24.0 
18.0

157.0 
17.0 
23.0 
12.0 
18.8 
&9 

11.7

37.0 
26.0 
15.4 
12.2 
8.0 

10.1 
13.7

162.0 
11.2 
7.8 
6.7 

10.3 
21.0

Minimum.

15.0 
10.5 
4.5 
5.2 
5.5 
5.8 
7.7

11.02 
7.68 
3.95 
5.54 
5.36 
5.90 
7.02 
8.34

9.3 
9.2 
2.9 
5.3 
4.4 
4.6 
5.7

11.1
4.7 
3.8 
2.6 
3.0 
4.5 
5.7

8.1 
7.4 
8.1 
7.4 
6.4 
6.4 
8.1

8.4 
9.7 
5.1 
4.8 
5.9 
6.4 
7.8

7.2 
5.3 
2.4 
3.8 
5.4 
5.6

Mean.

47.30 
13.20 
7.01 
7.95 
6.83 

10.80 
13.40

23.20 
10.23 
7.58 
5.94 
6.26 
7.42 
8.30 

15.90

82.1 
10.4 
9.7 
8.3 
5.7 
5.6 
7.0

41.0 
9.9 
7.0 
3.6 
4.4 
7.1 
8.6

19.0 
9.1

10.8 
8.6 
7.5 
7.9 
9.8

21.0 
13.7 
8.7 
6.7 
6.5 
7.4 
9.5

40.0 
6.8 
4.1 
4.8 
6.5 

10.1

Per
square 
mile.

0.892 
.249 
.132 
.150 
.129 
.204 
.253

.44 

.19 

.14 

.11 

.12 

.14 

.16 

.30

1.550 
.196 
.183 
.157 
.108 
.106 
.132

.770 

.186 

.131 

.067 

.083 

.133 

.163

.358 

.172 

.204 

.162 

.142 

.149 

.185

.396 

.258 

.164 

.126 

.123 

.140 

.179

.755 

.128 

.077 

.091 

.123 

.191

Run-off.

Depth in 
inches on 
drainage 

area.

0.696 
.287 
.147 
.173 
.149 
.228 
.292-

1.972

.33 

.22 

.16 

.13 

.14 

.16 

.18 

.17

1.49

1.73 
.23 
.20 
.18 
.12 
.12 
.15

2.73

.86 

.21 

.15 

.08 

.10 

.15 

.19

1.74

.36 

.20 

.23 

.19 

.16 

.17 

.21

1.52

.44 

.30 

.18 

.15 

.14 

.16 

.21

1.58

.87 

.14 

.09 

.10 
:14 
.22

1.56

Total in 
acre-feet.

1,973 
812 
417 
489 
420 
643 
824

5,578

928 
629 
451 
365 
385 
442 
510 
473

4,183

4,885 
640 
578 
510 
350 

'333 
430

7,726

2,428 
608 
414 
219 
269 
421 
531

4,890

1,017 
560 
643 
529 
461 
470 
603

4,283

1,250 
842 
518 
412 
398 
440 
584

4,444

2,460 
405 
252 
295 
387 
621

4,420

NOTE. The discharge for April, 1917, could not be computed because of the effect of snow.
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Mean monthly discharge, in second-feet, of North Branch of Frenchman River at Cross's
ranch, Sask., 1908-1917.

Year.

1908.........................
1909.........................
1910.........................
1911.........................
1912.........................
1913.........................
1914.........................
1915.................... ...
1916.........................
1917.........................

Average .... . ... . . . . .

Average run-off per square 
mile.......................

Apr.

10.8
«47.0
« 23.0

82.0
41.0

a 19.0
21.0
(<0

QQ

2,321

May.

26.0
8.8

13.2
10.2
10.4
9.9
9.1

13.7
40.0

15.7
965

June.

is. 6
4 9
7.0
7.6
9 7
7.0

10.8
8 7

6.8

9 0
536

July.

15.7
3.5
8.0
5.9
8.3
3.6

68.6
6.7

7 9

443

Aug.

4.6
7.5
4.8
6.8
6.3
5.7
4.4

67.5
6.5
4.8

5.9
363

Sept.

5.6
8.7
6.2

10.8
7.4
5.6
7.1

67.9
7.4
6.5

7.3
434

Oct.

08.8
10.1
7.5

13.4
8.3
7.0
8.6

69.8
9.5

10.1

9 A

578

Nov.
Total 
in acre- 
feet.

a 948
5,271
2,821
5,578
4,183
7,726

4,283
4,444

106

aIncomplete record not included in average.
6 Record published in report for 1913 has been revised.
c Heavy run-off April, 1917, not measured.

ROSE CREEK AT DORRELL, SASK.

LOCATION. In NE. | sec. 26, T. 7, R. 22 W. third meridian, 40 feet upstream from 
trail to post office from Maple Creek, 100 feet from Dorrell post office.

DRAINAGE AREA. 13 square miles.
BECORDS AVAILABLE. Open-water flow May 1, 1911, to October 31, 1914.
GAGE. Vertical staff; on June 16, 1913, a permanent weir was installed and observa- 

' tions after that date are for the gage above this weir. Gages read by B. E. Rose.
DISCHARGE MEASUREMENTS. Made with current-meter during high stages and with 

weir at low stages.
CHANNEL AND CONTROL. Bed of stream sandy; right bank low; subject to overflow; 

left bank high; not subject to overflow. One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage recorded, 2.45 feet April 5, 1913 (dis 

charge, 37 second-feet); minimum stage recorded 0.02 foot (no flow) July 28, 30, 
and 31, and August 5, 1914.

ICE. No records during winter season.
DIVERSIONS. B. E. Rose diverted water for irrigation above this station.

Discharge measurements of Rose Creek at Dorrell, Sask., 1911-1914-

Date.

1911.
TWatr 9

June 3 
July 5

26
Aug. 31 
Oct. 4

1Q19

Apr. 23

25
July 26

Oct. 29
Nov. 9

Made by 

G. H.Whyte. .........
.....do................. 
.....d. .................
.....do.................
.....do................. 
.....do.................

G. H.Whyte..........
J.S.Wright. ...........

.....do.................

.....do.................

.....do.................

.....do. ................ 

.....do.................

Gage 
height.

Feet. 
1.120
.960 

1.040
.770
.765 

1.130

1.275
1.01

86
.73
.71
.86
.76 
.83

Dis 
charge.

Sec.-ft.

a .420

«.857
o .636 
« .714

3.20
CO

n.246
a. 172
a t QO

«.48l
a. 312 
a. 55

Date.

1913. 
Apr. 25
June 17 
Oct. 11

1914.
Mar 26
A nr 9Q

May 19

July 8

26
Sept. 11

Made by 

E.W.W. Hughes.......
-....do................. 
-....do.................
.....do.................

M.H.French...........

.....do.................

.....do.................

.....do.................
E.W.W. Hughes.......

.....do.. ...............

Gage* 
height.

Feet. 
0.89

.76 

.73

.60

.18

.15

.10

.02

.11

Dis 
charge.

Sec.-ft.

.36 

.21

.21

«.64
a. 75
«.58
«.05

a. 07
a. 06

a Measurements made with permanent weir.
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Daily disdia,rge, in second-feet, of Rose Creek at Dorrell, Sask., 1911-1914.

423

Day.

1911. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

6...................................
7...................................
8...................................
9_. ........ ........ ......... .
10...................................

11............ ........ ............
12...................................
13...................................
14................. .. . ..... ..
IS...................................

16...................................
17.................... ..............
18...................................
19...................................
20.................... ..............

21........ . .. ..... ............
22...................................
23...................................
24...................... . . ........
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31.......... . ...... . ......

1912. 
1...................................
2........ . . .. ,
3. ............. . .. ...... ...
4.......
5...................................

6. ..................................
7................................
8..................................
9........ ... ....
10................................ .,

11.............. ... . . ......... .
12....... ..... ....
13........ . ... . .. . .....
14.1..... .. .
15...................................

16...................................
17................... . ........ ..
18................................ ..
19........ . ... .... . ... .
20.................... . ......... ..

21....... .. .. ...
22........ ........... .... .,
23.................... . . ...... .
24....... .. ... .
25...................................

26...................................
27...................................
28...................................
29...................................
38...................................
31.......  .....  . ...... ..........

Apr.

.

23. 56
27.11
26.64

17.13
10.23
9.27

8.09

6.18
4.75
S S3
3.32
3.32

3.32
3.33
2.85
2.09
1.73

1.73
1.73
1.73
1.73
1.73

May.

0.45
.m
.63
.59
.53

.55

.55
55

.55
C7

.67

.57

.55

.98

.86

1.13
.92
.75
.73
.75

.65
*Q4

.75

.92

,86
.75
.65
.63
.56
.47

1.03
1.73
1.10
1 23
1.03

1.17
1.33
1.10
 \ qq

1.10

1.03
1.03
1.03
1.08
.57

.36
VI

.36
Ofi

.40

.35

.72
1.17

40
OA

.40
7.85
4.28
1.33
1.10
.90

Jiuie.

0.43
.41
.45
.41
.86

K7

.53

.55

.45

.35

.31

.26

.26

.26

.26

.17

.17

.17

.35
1.38

1.13
.73
.45

Oft

79

.75
AC

AQ

.53
Qfi

CA

.36
30

.40

.48
".45

At)

.38
A^

.50
OA

OQ

1A

4.51
^ 71

1 °.°.

on
.38

OR

00

30
.28
.24
99

.20
Oft

.20

.18

.22

.23

July.

0.90
.94
.55

53
cq

oc
oo

.47
AK

01

rtrt

19
.17
,14

10

.10

.10

.17

.17
1 A

04
.08

04
.02

04
04
04

.05
AJ

qq
OQ

.24
no
oq

.29
OK

.42
qo

OQ
.23

1 Q

AQ

.42

.21

.20

.20

.18
1<*

1Q

.18

.17

.18
18

.17

.16

.18
10

.19

.20

Aug.

0.04
.04
.04
04

01
49
4?

.26

.17

.23

.10
04
04

.17

04
.05
04
04

.03

04
04
04

.04

.03

.04

.09
03

.04
(\A

.03

.18
*>fi

.31

.25

.23

19
on

.18

.17

.18

.17

.17

.18

.18
19

.43

.24

.38

.63

.27

.21

.18
9ft

.20
9ft

.22
. .61

K*>

1.07
.52
.32

Sept.

0.03
.04
.03

.75

.55

.35

.33

.17

.35
0(-

9fi

.17

.17

Qf%

26

19
PO

.55

.55

.65

.53

.35
^i

.35

26
.34
.28

KA

.67

49
.26
.20
.20

Oft

.17

.14

.29

.81

.40

.33

.21

.21

.44
a/!

.36
49

.58

.33
qq

<*ft

.30

.30

.29

.29

Oct.

0.35
.65
.88
.65
.55

.45

.41
*>e

qc
*3E

qi

gq
oq

qq
qq

q-i

qi

qq

.41^
4^

43

.45

qq
qq
qq
qq
qq
qc

no

26

.26

.26

.26
9ft

.89

.70
89

79
AZ

.36
q^
qq

^

.41

.65

.38
aft

79
.41
.52
.52
.42

.42

.42

.31

.31

.31

Nov.

0.35
.35
.35
.35
.35
07

07

.26

.28

.26

.28

.17

.17

.17

.31
no
t\Q

qi
°.1

.34
q7
q7

.48

.40
f)Q

.28

.31
si

.28
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Daily discharge, in second-feet, of Rose Creek at Dorr ell, Sask., 1911-1914 Continued.

Day.

1913. 
1. ..................................
2...................................
3...................................
4..................................
5 ...................................

6...................................
7 ...................................
8.. .
9..................................
10...........................'........

11...... ...... ......
12.................................
13..................................
14..... .....
15...................................

16...............'....................
37...................................
18...................................
19........ .......................
20 ...................................

21...................................
22...................................
23...................................
24...................................
25...................................

26...................................
27...................................
28...................................
29...................................
30...................................
31...................................

1914. 
1. ..................................
2...................................
8...................................
4...................................
6...................................

6...................................
7...................................
8. ......:...........................
9...................................
10...................................

11...................................
12..................................
13...................................
14................................
15...................................
16...................................
17.. .................................
18...................................
19...................................
20...................................
21...................................
22...................................
23...................................
24...................................
25...................................
26...................................
27...................................
28. ..................................
29...................................
30...................................
31...................................

Apr.

7 *?n
13.00
4.50
2 64
1.60

ao

.47

.41

.19
07

2.50

May.

23.00
16.90
22.00
36.00
37.00

27.00
23.00
17.20
16.00

14.80
14.20
6.20
3.70
3.00

2.30
1.12
.80

1.07
1.16

1.03
.70

.52

.52

.61

.61

.94

.94
70

10.30
9.90
6.90

10.70
11.80

8.70
4.40
2.50
1.85
1.78

11.00
9 10
2.60
3.30
2.40
1.62
1 ^f\

1.15
1.08
1.01
1.01
1.01
.87
.98
.82
.82
.82
.75
.75
.75

June.

0.87
1.07
.91

1.03
3.40

.90
1.21
1.32.
1.16
1.12

1.12
1.12
1.07
1.48
1.32

1.26
1.21
1.07
1.12
1.07

1.03
.94
.98
.94
.94

.90

.90

.83

.61

.73

.61

.58

.52

.52

.58
1.08

1.08
.75
.75
.69
.69

.63

.58
CO

.52

.52

.63

.63

.69

.75

.75

.75

.75
1.01
.69
.58
.52
.52
.41
.41
.41

July.

0.57
.50
.44
.40
.30

.29

.27

.24

.21
. .18

.21

.32

.70

.27

.18

1.14
.18

1.15
.52

5.67

1.30
1.46
1.23
1.62
1.30

1.30
1.46
1.01
.75
.64

%36
.31
.41
.92

1.38

.92

.69

.52

.41

.52

.58

.75
2 nn
1.70

QO

.63

.52

.41

.31

.31

.41

.41

.31

.31

.58

.75

.52

.47

.52

.41

Aug.

0.52
.75
.64

1.78
7C

.41

.64

.32

.27

.32

.69

.32

.41

.46
 ?9

.23

.15

.15

.15

.11

.11

.23

.15

.15

.11

08
.11
08

.08

.08

.08

.31

.23

.19

.15

.15

.15

.15

.15

.12

.12

.10
.04
03
03
flC

fti
.04
.05
.02
.02
.03
.02
.02
.02
.02
.02
.02
.00
.01
.00
.00

Sept.

0.05
.05
.05
.05
.27

.15

.08

.11

.23

.27

.15

.08

.05
V)

.27

1 1
.11
.27
.23
.15

.08

.08

.05

.05

.05

.05

.05
n>?

.05

.08
OO

.or

.01

.01

.01

.00

.01

.01

.01

.04

.04

.02

.02

.02

.01

.01

.01

.05

.08

.06

.04

.05

.04

.06

.18

.14

.07

.06

.05

.06

.06

.06

Oct.

0.15
.08
.05
.05

(\<\

.05

.05

.05

.08

.05

.05

.05

.05

.08

.08

.08

.08

.08

.15

.13

.09

.21

.47

.26

.21

.17

.13

.13

.13

.13

.06

.06

.05

.05

.06

.05

.05

.06

.08

.06

.06

.12
2 Oft

1.77
1.01
.63
.52
.31
.31
.31
.27
.27
.22
.22
.22
.22
.22
.22
.22
.18

Nov.

0.13
' 1Q

.11

.11
115

.31
01

.26

.24o-i

.21

.21

.19

.17
19

1Q

19
.19

19
.21

.21

.21

.21

.19
19

a. 21
o.21
.24
.24
.24
.21

.18

.18

.22

.58

.92
1.01
1.62
1.38
1.01

 63,1
.58*

EQ

.52

.52
CO

.52

.47

.47

.47

.47

.47

.47

.41

.47

.47

.47

.41

.41

.41

.41

a Interpolated.
NOTE. 1911: High water Sept. 5-6; gage not read but discharge was greater than the mean for the month.
1912: Apr. 3-7, ice present; data inadequate for determination of discharge. July 26 to Oct. 29, shifting 

control.
1913: Gage heights taken on 3-foot weir June 18 to Sept. 19. Crest of weir reduced from 3 feet to 15 inches 

Sept. 20.
1914: Channel frozen over Mar. 22-30. Crest of weir reduced from 36 inches to 6 inches July 9 to Sept. 12.
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Monthly discharge of Rose Creek at Dorrell, Sask., 1911-1914. 

[Drainage area, 13 square miles.]

Month.

1911.

July...............................

September 1-4, 7-30 ...............

The period. .................

1912. 
April 8-30. . .......................

July...............................

1913. 
April..............................
May...............................

July...............................

The period. .................

1914. 
March 13-31 .......................

July...............................

Discharge in second-feet.

Maximum.

1.13 
1.38 
.94 
.49 
.96 
.88 
.37

27.11 
7.85 
5.71 
.48 

1.07 
.67 
.89 
.48

 
37.00 
3.40 
5.70 
1.78 
.32 
.47 
.31

13.00 
11.80 
1.08 
2.00 

.31 

.18 
2.20 
1.62

Minimum.

0.45 
.17 
.02 
.03 
.03 
.31 
.17

1.73 
.30 
.18 
.16 
.17 
.14 
.26 
.28

.52 

.61 

.14 

.08 

.05 

.05 

.11

.75 

.41 

.31 

.00 

.00 

.05 

.18

Mean.

0.69 
.53 
.25 
.10 
.37 
.41 
.29

7.60 
1.21 
.70 
.24 
.30 
.34 
.47 
.33

9.480 
1.100 
.827 
.344 
.126 
.114 
.209

1.76 
3.70 

.65 

.64 

.07 

.04 

.34 

.59

Per 
square 
mile.

0.053 
.041 
.019 
.008' 
.028 
.032 
.022

.585 

.093 

.054 

.018 

.023 

.026 

.036 

.026

.729 

.085 

.064 

.026 

.010 

.009 

.016

.136 

.287 

.050 

.049 

.006 

.003 

.026 

.045

Run-off.

Depth in 
inches on 
drainage 

area.

0.061 
.046 
.022 
.009 
.029 
.037 
.012

.216

.500 

.11 

.06 

.02 

.03 

.03 

.04 

.02

.810

.813

.098 

.071 

.030 

.012 

.010 

.018

1.052

.100 

.320 

.060 

.060 

.007 

.004 

.030 

.050

.631

Total in 
acre-feet.

42 
32 
15 
6 

21 
25 
9

150

346.0 
74.0 
42.0 
15.0 
18.0 
20.0 
29.0 
10.0

554.0

564 
68 
49 
21 

8 
7 

13

730

66 
222 
40 
38 

5 
3 

20 
36

430

Mean monthly discharge, in second-feet, of Rose Creek at Dorrell, Sask., 1911-1914.

Year.

1911...........................
1912...........................
1913...........................
1Q1 A

Average run-off, acre-feet. .....
Average run-off per square

Mar.

61.08

1.08
66

Apr.

»7.6
9.5
3 7

6.9"

411

May.

0.69
1.21
1.10
.65

.91
56

June.

0.53
.70
.83
.64

.68
40

July.

0.25
.24
.34
.07

.22
14

Aug.

0.10
.30
.13
.04

.14
9

Sept.

o0.40
.34
.11
.34

'.30

18

Oct.

0.41
.47
.21
.59

.42
26

Nov.

60.14
o.33

.24
14

Total
in acre-

feet.

c!52
670
730
430

610
654

50

o Average for part of month assumed as monthly average.
6 Reduced to monthly average.
c Incomplete record not included in average.
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MULE CREEK AT GUNN'S RANCH, SASK.

LOCATION . In NE. J sec. 33, T. 5, R. 17 W. third meridian, after June 16, 1916;
prior to that date in SW. \ same section. 

DRAINAGE AREA. 60 square miles. 
RECORDS AVAILABLE. Open-water flow (incomplete records) April 15, 1914, to

November 8, 1916.
GAGE. Vertical staff; observer, William Gunn, jr. 
DISCHARGE MEASUREMENTS. Made with current meter at high stages and with weir

CHANNEL AND CONTROL. Bed, gravel; clean. Right bank high, clean and subject 
to overflow during high water; left bank high and clean. One channel at all 
stages; does not shift. Control permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded, 8.50 feet, April 3, 1915 (dis 
charge, 60 second-feet); minimum, 1.10 feet, May 10 and 11, 1914 (discharge, 
0.01 second-foot).

ICE. Station not maintained during winter.
ACCURACY. Stage-discharge relation perpianent during period of observations. 

Gage read once daily to hundred the. Records fair.

Discharge 'measurements of Mule Creek at Gunn's ranch, Sask., 1911-1916.

Date.

1911. 
May 12

Aug. 2

13

1912. 
July 5
Aug. 29
Nov. 6

15

July 21
Oct. 22

Made by 

G.H. 'Whyte...........

.....do.................

.....do.................

J. S. Wright. ...........

.....do.................

E.W. W. Hughes......

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
0.910

.S20
.950

1.055

.64
1.23

1.98
1.97
1.29
1.21
1.28

Dis 
charge.

Sec.-ft. 
0.870

CT7A

0.736
ol.063

3.660

1.85
1.63

6 .79

1 79
ol.90
«.27
0.06

Date.

  
1915. 

May 28
26

June 29
July 30
Aug. 21
Oct. 8

1916.
Apr. 27
May 17

16
27

A 11 ff 4Aug. ^4

Nov. 11

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
L. B. P. Miles.. ........
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
0.11
1.84
.15
.14
.06
.16

1.19
1.59
1.44
i no
1.08
1.08

.94
1.05

Dis 
charge.

Sec.-ft. 
0.24
6.50
.38
.34
.10
.42

.55
1.77
1.25

o.58
o.21

a. 18
a. 31

o Weir measurements. 6 Gage destroyed.
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- Daily discharge, in second-feet, of Mule Creek at Gunn's ranch, Sask., 1914-1916.

Day.

1914. 
1. ...................................

4.--.---............---...--......---
5-------........--..-..............-.

6....................................
7....................................

g
10........ .............................

11....................................
12....................................
10

14....................................
15....................................

«

16.--..--......-....-...-...-.........
17....................................
18.-----...........-....-.-...........
19
20.--.-.-...........----.........-....

22....................................
23....................................
24....................................
OK

26....................................
27....................................
28----.......-.....--................
29....................................
30.----.........:.-.-.................
31....................................

1915. 
1.... ................................
2....................................
3....................................

5....................................

6...................................
7....................................
8.---.--.--.......---.-.............

10.-----......---....................

11...................................
12.................................. *.
13--.-.-.---........-................
14...................................
15...................................

16....................................
17--.......--.-....-----..............
18....................................
19....................................
20.....---.--.......-....-.-..........

21....................................
22....................................
23....................................
24.....................................
25. ........ , ..........................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

04

6

7
8

10

19

14

i R

on

Apr.

1.90

1.84
1.70
1.24
1.10
1.07

.77

.55

.48

.55
oo

.25

.32

.08

.15

.21

35.00
o9f) 00

60.00
44.00
in on

10.40
10.60
10.20

9 40
8.40

8.60
7.60
2.10
1.65
1 94

.40

.16
1Q

.20

.16
19

.16

.20

.17

.15
19
1O

.15

May.

0.08
.17
.08
.15
.09

.06

.04

.03

.02

.01

.01

.02

.23

.23

.19

.21

.14

.15

.12

.09

.14

.17

.21

.25
1Q

.15

.15
1 9

.08

.12

.10

.14

.16

.17

.14

.16

.15

.14
1 ^

.17
9ft

.16

.19

.15
3.30
4.00

4.80
2 7ft

.72

.48
  6.24

6.31
61.06
61.62

4 00
61.11

6.50
6.50
6.58

1 fi9

June.

0.14
.15
.32

1.92
2.60

5.22
1.34
.60
.48
.97

1.97
5.70
6.00
4.50
1.84

1.10
.55
.36

.36

.43

.15

.08

.10

.15

60
. .55

4<t

.36

.21

1.98
8.60
5.80
3.60

61.06
61.33
61.06

6.81
6.63

6.50
6.38

6.42
6.58

6.67

6.58
61.33

6.81

6 Co

6.81
6.58

61.06

i Q f\f\

62.24

61.92

July.

0.36
.36
.25
.29
.32

.25

.25

.29

.27
1.34

1.84
1.10
.48
.36
.34

.29

.36

.43

.34

.21

.17

.21

.25

.21

.15

.19

.25

.14

.12

.17

.21

62.04
61.92
62.05
61.92
61.80

61.92
62.24
61.86
61.50
61.06

6.58
6.38
6.24

fi <IR

6.96
.6.58
51.06

61.80
61.62

6.58
6.00
6.58

3 fif\

6 OQ

51.33

Aug.

0.25
.17
.15
.08
.14

.17

.21

.12

.15
.23

.19

.17

.21

.17

.19

.14

.12

.19

.29

.21

.17

.12

.10

.10

.12

.09

.07
no

.05

.10

.12

6.38
6.42

6.21
3.90

2.60
3.20
.17
.06
.04

03
.02

04
.05

nn

.06

.02
04

.05

.05

ftQ

.15

.17
19
no

.05
04

.02

.03
04
n>;

Sept.

0.08
.10
.09
.12
.08

.04

.05

.07
.08
.06

.09

.07
5.60
2.60

.82

.58

.70

.70

.58

.46

.32

.21

.09

.05

.07

.09

.12

.09

.08

.06

.06

.04

.05

.04

.04

.04

.55

.25

.02
fifi

.06

.17

1.16
1.56

1.13
1.09

QQ

.33
OK

.14

on

99

oc
00

14

Oct.

0.04
.07

1.77
2.40
2.50

3.00
2.40
2.20
2.00
1.84

1.47
1.32
.82
.60
.72

.43

.36

.25

.19

.14

.09

.21

.27

.25

.25

.19

.23

.15

.17

.20

.25

.44
6.77
6.96
6.81

61.33

2.71
62.11

6.42
6.46

658
6.50
6.46
6.34

6 50
*. 50
6.38

.28

OK

01

.28
22

.20

.172*>
oe
00

.20
oq

Dlscbarge estimated. * Discharge determined by weir.
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Daily discharge, in second-feet, of Mule Creek at Gunn's ranch, Sask., 1914-1916   Contd.

Day.

1916.
1...............
2...............
3................

5...............

6...............
7................
8...............
9...............
10...............

11..... ......... ..
12................
13................
14................
15...............

Aug.

oQ.40 
o.38 
o.37

!ss
.42 
.37 
.40 

20.00 
8.70

3.20 
1.85 
.96 
.50 
.44

Sept.

0.22 
.24 
.28 
.31 
.24

.22 

.23 

.25 

.24 

.26

.30 

.26 

.24 

.22 

.23

Oct.

0.60 
4.20 
9.80 
9.80 

12.30

12.70 
4.20 
2.90 
1.85 
1.28

.72 

.54 

.46 

.42 

.44

Nov.

0.48 
.50 
.54 
.52 
.56

.52 

.50 

.60

Day.

1916. 
16................
17...............
18...............
19...............
20...............

21................
22...............
23...............
24...............
25................

26...............
27...............
28...............
29................
Ofl

31...............

Aug.

0.40 
.37 
.28 
.26 
.23

.22

.24 

.26 

.31 

.36

.34 

.31 

.30 

.26 

.23

Sept.

0.25 
.26 
.25 
.24 
.21

.19 

.17 

.19 

.21 

.23

.25 

.32 

.38 

.50 

.72

Oct.

0.40 
.37 
.36 
.38 
.42

.46 

.44 

.48 

.42 

.40

.37 

.34 

.38 

.42 

.46 

.48

Nov.

a Estimated.

Monthly discharge of Mule Creek at Gunn's ranch, Sask., 1914-1916. 
[Drainage area, 60 square miles.]

Month.

1914. 
April 15-30........................

July...............................

1915.

July..............................

1916.

Discharge in second-feet.

Maximum.

1.90 
.25 

6.00 
1.84 
.29 

5.60 
3.00

24.00 
60.00 
6.50 

13.00 
6.00 
3.90 
1.56 
2.70

20.00 
.72 

12.70 
.60

Minimum.

0.08 
.01 
.08 
.12 
.05 
.04 
.04

4.00 
.12 
.13 
.24 
.24 
.02 
.02 
.17

.22 

.17 

.34 

.48

Mean.

0.78 
.12 

1.31 
.38 
.15 
.47 
.87

12.20 
9.10 
1.39 
2.00 
1.32 
.40 
.37 
.56

1.40 
.27 

2.20 
.53

Per 
square 
mile.

  0.013 
.002 
.022 
.006 
.002 
.008 
.014

.203 

.152 

.023 

.033 

.022 

.007 

.006 

.009

.023 

.004 

.037 

.009

Run-oil.

Depth in 
inches on 
drainage 

area.

0.001 
.002 
.024 
.007 
.003 
.009 
.016

.062

.09 

.18 

.03 

.04 

.02 

.01 

.01 

.01

.39

.03 

.00 

.04 

.00

.07

Total in 
acre-feet.

' 25 
8 

78 
23 

9 
28 
53

224

290 
541 

85 
119 
81 
25 
22 
34

1,197

86 
16 

135 
8

245

NOTE. Daily records, Apr. 27 to July 31,1916, unreliable, not published. 

Mean monthly discharge, in second-feet, of Mule Creek at Gunn's ranch, Sask., 1914-1916.

Year.

1914.......................... 
1915..........................
1916..........................

A verage ......................

Average run-off per square 
mile. ......................

Mar.

4.7, 
289

Apr.

a 0.78 
9.10

9.1
542

May.

0.12
1 on

.76 
47

June.

1.31 
2.00

1.66 
99

July.

0.38

.85 
52

Aug.

0.15 
.40

1.40

.65 
40

Sept.

0.47 
.37
.27

.37 
22

Oct.

0.87 
.56

2.20

1.21 
74

Nov.

.......

a 0.53

.......

Total 
in acre- 
feet.

»224 
1,197
a245

1,197 
1,165

19

a Incomplete record not included in average. 6 Reduced to monthly average.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1896-1917.

BATE CREEK AT BATE'S RANCH, SASK.

LOCATION. In SW. 1 sec. 7, T. 6, R. 16 W. third meridian, during 1916; in NW. i
sec. 6, T. 6, B. 16 W. third meridian, during 1914-15; both sites near Nummola,
Sask.

DRAINAGE AREA. 12 square miles. 
RECORDS AVAILABLE. Open-water flow April 13, 1914, to October 31, 1916, when.

station was discontinued. 
GAGE. Vertical staff fastened to post on right bank about one-quarter mile from Mr.

Bate's house.
DISCHARGE MEASUREMENTS. Made with current meter or weir. 
CHANNEL AND CONTROL. Bed gravel and sand; clean. Banks high and not subject.

to overflow. One channel at all stages. Control not permanent in high stages. 
EXTREMES OP DISCHARGE. 1914-1916: Maximum stage recorded, 3.55 feet July 3,.

1916 (discharge, 119 second-feet); no flow July 16 to August 17, 1914. 
DIVERSION. A. E. Bate diverts water for irrigation above the gage. 
ACCURACY. Stage-discharge relation not permanent for high stages. Gage read daily

to hundredths. Records fair.

Discharge measurements of Bate Creek at Bate's ranch, Sask., 1914-1916.

Date.

1914. 
Apr. 16
May 14
July 21
Oct. 23

1915.
May 11 

20
26
31

26
29

July 27
28
30

Aug. 21
23

Made by 

.....do..................

.....do..................

F. R. Steinberger...... 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

hSSB..
Feet. 
1.71
1.49
1.20
1.42

1.270 
.115
.270
.135
.115
.190
.120
.140
.120
.120
.100
.090

Dis 
charge.

Sec.-ft. 
1.23
.34

.15

.277 

.255

.908

.327

.255

.539

.273

.344

.273

.273

.209

.176

Date.

1915.

Sept. 14
16

Oct. 4
6
7

1916.

May 17

17
27

Aug. 5

18
Sept. 21
Nov. 11

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
L. B.P. Miles.... ......
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet.

.150

.150

.140

.140

.150

1.50
1.54
1.55

ol.51
ol.37

6.25
c.60
.54
.65
.55

Dis 
charge..

Sec.-ft.

.381

.381

.34L

.341

.-38L

.42

.62

.71

.53

.2»

.27

.27

.10

.18

.07

o Gage height affected by backwater from vegetation. 
6 Gage height affected by scour from flood of July 2. 
c Staff gage reestablished at new section.

NOTE. All measurements in 1915 and 1916 made with 24-inch weir.
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WATER SUPPLY OF ST. MAKY AHD MILK RIVERS, 1898-1917. 431 

Daily discharge, in second-feet, of Bate Creek at Bate's ranch, Sash., 1914-1916 Continued.

Day.

1916. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

12....................................
to.

14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22..... .. ... ...........
23....................................
24...... I.............................
25....................................

26....................................
27....................................
00

on

30....................................
Qt

Mar.

5.10
97

.02

.01

.02

.04
OA

2.40

118. 00
KQ

.14

.10

.30

4 40
9.30

10.80
o fin

9.00
7.70

Apr.

2 90
L36
.88

1.04
1 4A

1 °.9
1 48,
1 90
1.28
1.60

2.00
1 90
1.44
1.36

1 9fl
1 04
1.04
1 04
.74

.65

.62
56
CA

13

w
00

00

46
.42

May.

0 00

4£

.56
4fi

AC

00

.36

.38

.SO

.46

.60
s;fi
AQ

fifi

1 19

.62

.50
4fi

.46

.50
<lfi

.56

.50

4.40
1.16
1.16
1.12

00

June.

0.80'
KQ

.56
9 W

.77

.46

.46

.53
1 80

.65

.46
4fi

.46

.38
AQ

30
00

97

At)

2.70
.68
.48
.27

9t
97
9fi

1 40

.65

July.

O ifi
46 00

0119. 00

1.16

3 AA

QA

.48

.53

.42

.40

.36
Ofi

.36

.36

04

00

2.90

OQ

.26

.26

.26
00

00

.42
oe

.46
on

oe

Aug.

0.26
.26
.26
.26

6.14

.14

.11
to
oc
00

*>o
oo

.16

.14

.11

.11

.07

.05
04

.06

.06

.06

.06

.07

.13

AQ

.07

.06

.06
^r>s

Sept.

0.08
.06
.08
.20
.14

.14
 JQ

f 0

oe

7K

.14

.14
97

25

.27

.27

.27
97

25

.27
on

97

29
.32

QO

.66
11

11
00

Oct.

.51

.58

.62

.62

QO

60
CO

.58

.51

.51

.61
48
11

.44

.44
AQ

CQ

48
.51

.55

.48
11

.48
48

Aft

.56
40

11

44

a Estimated. 6 Staff gage reestablished at new section.

NOTE. 1914: No flow July 16, July 18-31, Aug. 3-8, and Aug. 11-17.
1916: Stage-discharge relation affected by ice Mar. 10-12; discharge estimated.

Monthly discharge of Bate Creek at Bate's ranch, Sask., 1914-1916. 

[Drainage area, 12 square miles.]

Month.

1914. 
 April 15-30 ........................
May..............................

July.. .............................

September. .......................

The period ..................

1915. 
March 23-31.. . ....................
April.............................

July.................:............

The period. .................

Discharge in second-feet.

Maximum.

2.40 
.83 

1.28 
.08 
.70 

1.92 
.56

4.90 
4.70 
.86 

1.06 
.72 
.27 
.34 
.67

Minimum.

0.06 
.15 
.11 
.00 
.00 
.04 
.13

1.27 
.25 
.22 
.15 
.15 
.05 
.15 
.21

Mean.

1.32 
.34 
.27 
.02 
.04 
.17 
.20

2.55 
.81 
.33 
.34 
.28 
.12 
.24 
.29

Per 
square 
mile.

0.110 
.029 
.023 
.002 

. .004 
.014 
.016

.212 

.068 

.028 
  .029 

.023 

.010 

.020 

.024

Run-off.

Depth in 
inches on 
drainage 

area.

0.065 
.033 
.026 
.002 
.005 
.016 
.018

.165

.07 

.08 

.03 

.03 

.03 

.01 

.02 

.03

.30

Total in 
acre-feet.

42 
21 
16 

1 
3 

10 
12

105

46 
48 
48 
20 
17 

7 
14 
18

190



432 WATER SUPPLY OF ST. MARY A2sTD MILK RIVERS, 1898-l&r7. 

Monthly discharge of Bate Creek at Bate's ranch, Sash., 1914-1916 Continued.

Month.

1916. 
March 10-31 ............. s .........

Discharge in second-feet .

Maximum.

118. 00 
2.90 
6.40 
2.70 

119.00 
.26 
.66 
.82

Minimum.

0.01 
.38 
.36 
.21 
.18 
.04 
.06 
.41

Mean.

13.00 
1.12 
.93 
.68 

5.90 
.13 
.25 
.52

Per
square 
mile.

1.080 
.093 
.078 
.057 
.492 
.011 
.021 
.043

Run-off.

Depth in 
inches on 
drainage 

area.

0.88 
.10 
.09 
.06 
.57 
.01 
.02 
.05

1.78

Total in 
acre-feet.

567 
67 
57 
40 

363 
8 

15 
32

1,149

NOTE. Small flow continued during first part of November, 1916. 

Mean monthly discharge, in second-feet, of Bate Creek at Bate's ranch, Sask., 191 $-1916.

Year.
 

1914..................................
1915..................................
1916..................................

Mar.

« 2. 6
69.2

c2. 3
141

Apr.

a 1.32
.81

1.12

.96
57

May.

0.34
.33
.93

.53
33

June.

0.27
.34
.68

.43
26

July.

0.02
.28

5.90

2.07
127

Aug.

0.04
.12
.13

.10
6

Sept.

0.17."24
.25

.22
13

Oct.

0.20
.29
.52

.34
21

Total 
in acre- 

feet.

a 105
190

1,149

670
424
35

aIncomplete record not included in average.
& Reduced to monthly average.
c Discharge for March, 1916, averaged for 4 years as conditions were abnormal.

NOTE. Small quantities of water diverted by A. E. Bate not included in these records. 

DENNIEL CREEK NEAR VAL MARIE, SASK.i

LOCATION. In SW. \ sec. 16, T. 4, R. 13 W. third meridian, about half a mile east
of Val Marie, Sask. 

DRAINAGE AREA. 182 square miles. 
RECORDS AVAILABLE. Open-water flow (incomplete records) April 7,3914, to October

31, 1917.
GAGE. Vertical staff; read by Jean DennieL
DISCHARGE MEASUREMENTS. Made from cable, by wading, or with weir. 
CHANNEL AND CONTROL. Bed of channel stony; permanent. Right bank high and

steep; left bank low; neither bank subject to overflow. Control may shift. 
EXTREMES OP DISCHARGE. 1914-1917: Maximum stage recorded 10.16 feet April 11

and 12,1917 (discharge estimated at 341 second-feet); no flow July 17 to Augitst 23,
1914, and for part of April and August, 1917.

ICE. Stage-discharge relation affected by ice during spring run-off. 
ACCURACY. Stage-discharge relation permanent. Gage read daily to hundredths

throughout open-water season. Discharge obtained by applying page heights to
rating table. Records poor.

  Formerly called Snake Creek near Val Marie-
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Discharge measurements of Denniel Creek near Val Marie, Sask., 1914-1917.

Date.

1914. 
Apr. 7

19
May 11

18
June 20

21
22
23
24

July 11
24

Oct. 24

1915.**-ay 2
'  :: 23

21
Xuly ̂  7

24
Aug. 2

17
28

Made by  

E. "W. W. Hughes......

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

F. E. Steinberger......
.-,;'-., An'

??&*:::::::::::::::: ...v.dd.;-...............
.....do:.:. ..............
.....do.................
.....do.................

Gage 
height.

Feet. 
3.05
1.81
1.14
1.04
6.52

.59
fin

.58

.52

.43
<?4

.54

  tf»
.6ft
.89
.70
.60
.63
.60
.45
.42

Dis 
charge.

Sec.-ft. 
40.00
1.35
B.32
«.20
o.24
a.35
a.33
o.31
Q.22
Q.05
0
o.26

o.39
0.39
1.18
o.50
0.35
a.28
o.36
o.09

Date.

1915 
Sept. 10

19
29

Oct. 12

1916.

May 18
31

June 19
26

15

16

  4917. '
May 28
July : 8
Aug. -13
Oct. 11
Nov. 26

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
L.B.P.Miles. ........
.....do.................
.....do.................
.....do.................
.....do.................

P. A. Fetterly.........

.....de.. ...............

.....do.................

.....do.................

Gage 
height.

Feet. 
0.53
.65
.64
.64

2.25
.97

2.54
1.35
1.95
1.00
.92
.76
.74
.66

.99

.56

.46

.58

.58

Dis 
charge.

Sec,-ft. 
aO.28
o.25
a.28

11.80
2.40

21.00
2.90
6.90

al.12
.90
.46
.45
.42

1.94
.36
.10
.29
.41

o Discharge determined by using a 24-ineh weir. 
6 Station moved up stream about 1 mile.

Daily discharge, in second-feet, of Denniel Creek near Val Marie, Sask., 1914-1917.

Day.

1914. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Mar.

*

Apr.

40.00
29.00
60.00

146.00

158.00
107.00
42.00
6.70

17.10

57.00
23.00
5.20
1.58
1.18

1.09
1.02
.97
.56
.56

4Q

.44
54

.49

.49

May.

0.40
.34
.34
.31
.30

.28

.40

.46

.38

.34

.31

June.

o.21

.28

.35

.31

.21

.35

.39

.48

.35

.35

.30

July.

0.26
.19
.17
.15
.15

.12

.08

.04

.04

.04

.10

.07

.04

.02

.01

.01
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

Aug.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

- .02
.08

.03

.02

.02

.02

.02

.06

Sept.

0.04
.03
.02
.02
.01

.01

.01

.02

.08

.08

.07

.07

.39

.49

.46

.42

.35

.33

.31

.33

.31

.33

.30

.30

.26

.24

.24

.22

.22

.24

Oct.

0.24
.22
.22
.30
.39

.42

.44

.45

.48

.46

.46

.46

.39

.31

.30

.30

.30

.31

.35

.37

.21

.24

.21

.24

.24
'.24

.21

.26

.26

.24

.26

o Station moved about 1 mile upstream.
123678° 20  28
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Daily discharge, in second-feet, of Denniel Creek near Val Marie, Sask., 1914-1917 Coij.

Day.

1915. 
1......... ...........................
2....................................
3....................................
4....................................
5....................................

6....................................

8....-.-------.-.....................
9....................................

10.................'...................

II....................................
12. ...................................
13....................................
14....................................
15....................................

16. ......i-. ...........................
17....................................
18. ...................................
19....................................
20. ...................................

21....................................
22....................................
23....................................
24........................;...........
91 ,!5.. ...................................

26....................................
27....................................
28. ...................................
29....................................
30....................................
31....................................

J916. 
1.. ..................................
2. ....,...'............. .........
3....................................
4... .................................
&......^.. ...........................

6.....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12... .................................
13....................................
14....................................
16.....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
^... .................................
23................... .................
24....................................
25.. ..................................

2G... .................................
27....................................
28......-.........:...................
29....................................
30....................................
31....................................

' Mar.

2.8
3.1

60.0
67.0

54.0
53.0
54.0
36.0
50.0
90.0

50
10&

200

30&

Apr.

94.00
155.00
194.00
135.00
84.00

59.00
43.00
22.00
9.40
5.50

3.70
2.60
1.62
1.26
1.20

.S7

.82

.75

.68

.55

.55

.54

.55

.55

.51

.48

.45

.43
,41
.41

300.0
273.0
273.0
216.0

110. 0
102.0
146.0

196.0

188.0
192.0
148.0

m fv

116.0
7«.0
64.0
58.0
4,9 0

36.0
in o

18.0
n n

7.6

5.6
4.4
4.0
3.8
3 O

May.

0.37
.39
.37
.38
.39

.40

.39

.39

.38

.38

.38

.38

.39

.42

.45

.51

.48

.46

.42

.39

.37

.39

.38

.36

.36

.55

.68

.68

.60
1.30
1.26

3.40
3.00'
2.50
2-20
1.82

1.66
1.47
1.2 
1.14
.98

.90

.80

.75

.70

.70

1.05
1.00
1.14
1,03

oft

,82

.70

2.20

78.00

35.00
25.00
21.09-

June.

1.20
1.17
1.14
1.18
.95

.64

.55

.57

.54

.49

.44

.43

.42

.45

.42

.38

.45

.41

.41

.44

.51

.52

.57

.58

.48

.44

.45

.46

.45

.44

20.0
12.4
7.9
6.6
5.6

5.6
4.6
5.4
6.4
7.6

9.3
27.0
15..9
8.2

@ t\

4.7
. 3.8

3.5
2.5
2.0

2.0
2.7
2.8
4.8
8.0

7.5
4.8
5.0
4.3

142.0

July.

0.40
.41
.41
.42
.38

.36

.35

.38

.36

.34

.32

.31

.28

.25

.28

.29

.30

.48

.46

.42

.39

.35

.29

.28

.29

.28

.28

.27

.28

.31

.30

82.00
54.00

215.00
173.00
80.00

70.00
81.00
54.00

223.00
111.00

eo.oo
38.00
32.00
15.00
11.10

7.70
4.80
7.40
7.40
5.50

4.70
3.50
2.30
2.00
1.66

1.54
1.47
1.26
1.51
5.20
4.50

Aug.

0.32
.36
.32
.32
.29

.26

.24

.24

.22

.20

.18

.15

.15

.13

.12

.11

.09

.10

.11

.12

.11

.11

.10

.10

.09

.09

.09

.05

.08

.09

.10

15.30
10.00
5.40
4.50
2.70

1.82
1.51
1.28
1.26
1.26

1.14
1.08
1.08
.98

1.00

.87

.77

.66

.58

.54

.52

.60

.52

.52

.52

.54

.52

.51

.48

.49

.49

Sept.

0.11
.13
.14
.15
.16

.17

.20

.25

.27

.28

.29

.31

.33

.34

.32

.29

.28

.26

.25

.24

.23

.22
  .23

.22

.21

.22

.23

.28

.28

.29

.52

.54

.34

.58

.60

.58

.60

.57

.52

.68

.64

.00

.54

.32

.55

.58

.38

.60

.64

.68

.64

.58

.58

.60

.66

.70

.77

.80

.82

.85

Oct.

0,29
,30
.39
.39
.38

.35

.33

.30

.30

.30

,3Q
.30
.29
.29
.28

.28

.29

.29

.38

.29

.30

.28

.26

.26

.25

.24

.24

.23

.22

.23

.25

.87
-87
.90
.90
.90

i.oa
1.00
.98
.95
.95

.77

.64

.58

.5?

.52

.52

.52

.52

.52

.51

.51

.51

.4.9

.48

48
.48
.46.
.46
.45
.45
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Daily dischar-g.e, in second-feet, of Denniel Cr.eekn&w Val 'Moans, S'osk.,,. 1934-19>1J Gen

Day.

1917. 
I....................................
2.....................................
3....................................
4. ... ...
5....................................

6....................................
7.....................................
a....................................
9....................................
10....................................
M-.. ...............................
]2........... ..........................
13. ...................................
14.
15 ...

16....................................
17....................................
is............ ........................
K........... .........................
29......................  ;...........
21....................................
22;....................................
23.......... ..........................
24=.. ..................................
25....................................
26....................................
25T..... ..................................
28,
29. ..................................
30....................................
31......................................

Mar.

,

Apr.

2.
6

8
15

100
125
300
341
341
320
299
173
141
89
81
57

141
173
173
162
152
132
123
118-
97
85.
81

May.

: 81.00

77.00
76.00
81.00
78.00

68. 00.
62.00.
56.00.
47. 00:
36. Oi;
20.00
16.70
13. 60
10.80
11,30
9.90
8.70.
7. 68.
6.40,
4.78,
4 50
4.S&
4.20-
4.20
4.1O
3.30
2.50;

i,oa
1.03
.98,

June.

0.94
.90-
.94
..94,
.98.

1.03,
1.08
1.69-
1.62,

: 1.76:
1.95.
2.60-
4. 50>
6.70i
5.30:

4. 30'
3.30.
3.0ft
2.60>
2.30:
2. 00-
1. 76;
1.43i
1.0&
.94
.85
.49:
.32
.3fr
.36

July.

0.38
.36
.36

' .40
.38

.38

.32.

..32

.32

.30

.30

.30

.30

.30

.28

.28

.24
09

.20.

.16.

.16

.14

.14

.08

.04
,04
.0&
.06
.04
.02
.02

Aug.

0
0
0
0.02
.06

.08-

.ID

.12
JA
.12
.12
.10

0
0
0
0
0
0
.02
.02

0
.02
. 04.
.02

0
a

: 0}
0=
9,
0
.06

Sept.

0.14
.22
.30
..3tt
.32

.32

.30

.32.

..32,

.34.

.34;

.34.38'
44

.76

.90

.90.

.76.

.54.

.44

.38:

.36.38-
; .38.

.40

.40
. .38,

4$-
.4ft
.38

Oct.

0.38
.40
.40
.40.
.38

; .38
.38.
V38.
.36,
..38,
.44,
.3,8
.38
.40
.49
.58
.54
..54
.54,
.58,
,49-
.44
.49
.44
.44
.40
,.40

; - ..40
.40,
.40
.44

IslQXE. 19L4;, NJO, observer May 12 to June 19, No. flow, July. 17 to, Aug. 23. ~~
1915: Control shifting'May 23:to Oct. 31.
1916; Stage-discharge relation- affected by ice Mar. 26 to Apr. 5; discharge estimated. Ice going out Apr. 

3^-5.
1917: Stage-discharge relation affected by ice Apr. 1-10. Determinations of discharge above 40 second- 

feet roughly approximate. No. flow Aug. 1-3,13-18,, 21, and 25-30.

Monthly discharge GfDeimwl Creek near Val M'arte, Stis&., 

L Drainage-acea,. 188;sqpar« nules.li

Month.

1914. 
AprU 7"-30i. ... _ ..... _ .  . __ ..... 
May 1-11. ..... ..... . _   . .. ......

July..............................

September. .......................
October ...... _ ...................

The period. .................

1915. 
March 22-31.......................

May.. ...........................

July........

Ddfichauge in secoad>-feet.

Maximum.

15&.QQ;
.46 
.4* 
.26 
.08 

' - .4» 
.4&

194 OO' 

It. 3ft- 
1. 20, 
.48 
.36 
.34 
.39

Minimum.

0,4ft 
-28 
.2* 

0 
0 
.0* 
.21

2/.8Q, 
.41 
.36: 
..3& 
.25 
.Off. 
.11 
.22

Mean.

29: 1Q 
.35

  .32- 
.03 
.01 .21' 
.32

4?. 00. 
27; 00 

.40'. 

.59, 

.34 

.!», 

.24 

.29

Fer 
square 
mile.

<fcJ65Q8fc 
.00200. 
.00200 
.09030^ 
.00005 
.00100 
.08200

.250, 

.144 

.083 

..003, 

.092 

.001 

.001 

.OO^

. Kunreff.-

1 Depttiia 
tocfteson 
drainage 

area.

' ff.OlSift 
.00080 
.08679 
.00930 
.00006.(mm
.00200.

.01786,

.096!; .160

.OM 

.00* 

.092

..oot

.OBI 

.602

.26

1 Total ia 
acre»feet.

1,388
8; 7
3
1

12 
19

1,438

9S2 
1,607 

30 
35 
21 
10 
14 
18

2,667
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Monthly discharge of Denniel Creek near Val Marie, Sash., 1914-1917 Continued.

Month.

1916. 
March 26-31... ....................

May... ...........................

July..............................

. 1917. 
April..............................
May..............................

July..............................

Dischargein second-feet.

Maximum.

300.00 
300.00 
85.00 

142.00 
223.00 
15.30 

.85 
1.00

341.00 
81.00 
6.70 
.40 
.14 
.90 
.58

Minimum.

50.00 
3.80 
.70 

2.00 
1.26 
.48 
.52 
.45

0 
.98 
.32 
.02 

0 
.14 
.36

Mean.

175.00 
107.00 
10.90 
11.60 
44.00 
1.90 
.62 
.64

128.00 
26.00 
1.93 
.22 
.03 
.42 
.43

Per 
square 
mile.

0.931 
.569 
.058 
.062 
.234 
.010 
.003 
.003

.703 

.143 

.011 

.001 
0 
.002 
.002

Run-off.

Depth in 
inches on 
drainage 

area.

0.210 
.630 
.070 
.070 
.270 
.010 
.003 
.003

1.266

.780 

.160 

.012 

.001 
0 

.002 

.002

.96

Total in 
acre-feet.

2,082 
6,367 

670 
690 

2,705 
117 
37 
39

12,707

7,617 
1,599 

115 
14 
2 

25 
26

9,398

NOTE. Determinations of discharge roughly approximate from Apr. 4 to May 10, 1917. Area used in 
computing these tables is the same as published in the Canadian hydrometric reports, which was 
changed from time to time as more definite information of the drainage basin was obtained.

Mean monthly discharge, in second-feet, of Denniel Creek near Val Marie, Sash., 1914-
1917.

Year.

1914...............................
1915...............................
1916...............................
1917...............................

Mar.

C34.0

c25
1,537

Apr.

«29.0
27.0

107.0
128.0

73
4,344

May.

60.35
.49

10.90
26.00

12.5
769

June.

60.32
.59

11.60
1.93

4.7
280

July.

0.05
.44

44.00
.22

11.2
689

Aug.

0.01
.37

1.90
.03

.56
34

Sept.

0.21
.28
.62
.42

.40
24

Oct.

0.32
.44
.64
.43

.46
28

Total 
in acre- 

feet.

61,776
2,692

12,707
9,398

8,257
7,699

42

Average for part of month assumed as monthly average. 
Estimated.

6 Incomplete record not included in average.

BIGBREED CREEK NEAR BUZZARD'S RANCH, SASK.

LOCATION. In NW. £ sec. 3, T. 2, R. 11 W. third meridian, about 300 feet from the
junction with Frenchman River, from April 20,1915, to end of 1916; during 1914
and to April 20, 1915, in SE. J sec. 15, T. 2, R. 11 W. third meridian. 

DRAINAGE AREA. 83 square miles. 
RECORDS AVAILABLE. Open-water flow (incomplete records) from March 30, 1914,

to June 20, 1916, when station was abandoned because of difficulty in obtaining
observer.

GAGE. Vertical staff.
DISCHARGE MEASUREMENTS. Made by wading or by weir. 
CHANNEL AND CONTROL. Bed of stream partly covered with vegetation likely to

affect stage-discharge relation during high water. Right bank high and wooded;
left bank wooded, and may be overflowed at high stages. One channel at all
stages. Control shifting.
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EXTREMES OP DISCHARGE.. 1914-1916: Maximum stage recorded, 8.76 feet, March 
28, 1916 (discharge, 363 second-feet); no flow during periods of each year.

ICE. Station not maintained during winter.
AccuRACY.-^-Stage-discharge relation not permanent; affected by backwater from 

Frenchman River at high stages and by beaver dams.

Discharge measurements of Bigbreed Creek near Buzzard's ranch, Sask., 1914-1916.

Date.

1914.

26..
May 4..

21..

13..
July 3..

28..

1915.
Mar. 23..

25..
26..
29..
on

31..
Apr. 1..

2..
5..
6..
7..
8..
9..

10..
12..

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.-.,.. do.... ..............

.....do..................

Gage 
height.

Feet. 
3.19
2.45
.98
.89
.85
.34

1.08
.60

.97
3.37
3.07
2.23
2.12
1.91
2.05
3.42
2.62
2.12
1.83
1.63
1.49
1.63
1.32

Dis 
charge.

Sec.-ft. 
40.00

o.87
o.31

0
3.90o  
0
0

.67
63.00

30.00
26.00
24.00
28.00
74.00

31.00
18.00
8.80
7.40
5 f|A

2.60

Date.

Apr. 20..
28..

8..
16..

July 10..
21..

. 13..
31

Sept. 8..
21..

Or»f 14

1916.
Apr. 7..

21

29..

Aug. 14..

10

16..

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do. ................

.....do..................

.....do..................

.....do..................
L. B. P. Miles... .......

. ....do.... .......... ....

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.01

1.71

.93
0
.70

Dry.
Dry.
Dry.

Dry.
Dry.

2.85
2.68
1.81
1.17
1.56
1.04
.78
.27
.25

91
.58

Dis 
charge.

Sec,-ft.

oQ.974
5.70
3.90
o.459
0
0.146
0 .
0
0
0-
0
0

72.00
65.00
27.00
3.70

18.20
2 <m
o.29
o.o4
o.03
o.04
o.20

a Discharge determined by using a 24-inch weir. 6 Stream frozen over. 

Daily discharge, in second-feet, of Bigbreed Creek near Buzzard's ranch, Sask., 1914-1916.

Day.

1914. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............

16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
97

28..............
9Q

30..............
31..............

Mar.

25
32

Apr.

40.00
36.00
35.00
33.00
33.00

33.00

25.00
14.80
12.60
6.40

43.00
43.00

17.10
13.00
13.00
6.40
3.20
3.80
2.50
1.06
.78
.64

1.06
.92
.42
.50
.42
.34

May.

0.26
.26
Ri
R4.

.50

.50

.50

.42

.42

.34
2.80
2.30

.34

.34
19

.42

.08

.05

.08

.03

.04

.03
0
0
0
0
0
0
0
0

June.

0
0
0
0
0

0
0
0
0
0
0
0
4.50
5.80
3 f|A

10.40
6.10
2.10
1.20
.92
64

5.10
.10
.03
.08

7S

3.00
3.80
3.20

.10

Day.

1915.

2..............
3..............

5..............

6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
9^

24..............
9<;

26..............
27..............
28..............
29..............
30..............
31..............

Mar.

0.67
o32.00

63.00
48.00

042.00
036.00

30.00
26.00
23.80

Apr.

27.00
73.00

130.00
110.00
47.00

31.00
18.00
8.80

o7.40
5.00

o3.80
2.60
1.905
1.30
.85

1.30
1.30
1.90
.90
.43
.42  
.42
.42
.12

19

.12

.07

.07

.07

May.

0.07
.04

0
0
0

.04
0
0
0
0
0
0
0
.07

CA

7.30
9.30
8.30
5.30
.50
.30
.15
oo

0
0
0
0
0
0
0
0

June.

3.40
03.86

o4.78

o5.24
5.70

o3.90
3.47
3.04
2.61
2.18
1.75
1.32

.46

o Estimated.
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Daily discharge, in second-faet,. of Big&ned Creek near Buzzard's- van-eh,
1914-1916 Continued.

Day.

1916. 
1. .............

3..............
4. .............
5..............

6.............. 
7. .............

9.............. 
10..............

11..............
12................1**

15..............

Mar. Ape.

a309
a 252
a 205
a 155

80 
72a- 9Q- 

al22 
o265.

0230

May.

a.15.0

ol3.0
a 12.0

o 10. 0< 
09.0

a 7.0 
o6.0

o5.0

June.

a.26.0
o25.0

a 25.0 
a27.0
o 30, 0 
a27.0 
o 25V 0.

020.0

og.O

Bay.

16..............
17..............
18. .............
19'. ..............
20. .............

21. ............. 
22.. ............. 
23,. ..............
24.............. 
25..............

26- ...............
27..............
2&.. ............
OQ
*m

31..............

Mar.

10 
a 30
a 45 

, a*50

} a 100

a 363

Apr.

a!95
65

a-47
037

27 
23 

o23.
o22 
o21

o20
o20
o2a
o20
o20

 May..

a-3.9
03.8
o3.7
o3.73.7'

5.0 
5.0i 
5.0.
5.0> 

a 136. 0-.

77.0
41.0^
27.0'
18.2
27.0

027.0'

Juae.

o4.0
o2.8
o2.4
o2.3

2.3

o Estimated.

NOTE. 1914: Stage-discharge relation affected, by ice-Mar. 30-to-Apr. 7. No flow May, 24 to-June 12 
and after June 30.

1915: Stage-discharge relation affected by ice Mar. 28-30. Shifting- control Apr. 7-27. Na=flow May 3-5, 
7-33, and 24-31. No observations after June 16. '

1916: Stage-discharge relation affected by ice Mar. 22 to Apr. 6i Determinations only roughly approxi 
mate,, consisting chiefly of interpolations between measurements.

Monthly discharge of Bigbreed Greek near Buzzard's ratnch, Stisk., 

P5rainage-area, 83 square miles].

Month.

1914. 
March 30-31.......................
A.pral. ............................
May. .............................

The period. . ................

1915. 
March 23-31. .......................
April.............................

The period......... .. . ..

1916.. 
Macch22-3lL.. ........ .....  . 
April. ............................

The period. .................

Discharge in second-feet.

Maximum.

32.00 
63.00 
2.80 

10.40

63.00 
130.00 

9.30 
5.70

363 
335 
136 
30

Minimum.

25.00 
.34 
.00 
.00

.67 

.07. 

.00 

.08

10.0 
20.0 
4.0, 
2.3,

  Mean.

28.00 
17.20 

.37 
1.70

33.00 
15.8 
1.03 

a-1.82

183.0 
121'. 0 
16.7 
17.5

Per
square 
mile.

0.343 
.207 
.004 
.020

.398 

..190 

.012 

.022

Run-off.

Depth in 
inches on 
drainage 

area.

0-026 
.231 
.005 
.020

.282

.13 

.20 

.01 

.02

.36

  Total ia 
acre-feet.

113 
1.023 

23 
101

1,260

580 
940 
63 

10»

1,7W

3,62* 
7,200- 
1.027- '6%.

12,,54*
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monthly discharge, in second-feet, of Bigbreed Creek -near Buzzard's ranch, Sask.,
1914-1916.

fear

1914...............................
1915...............................
1916...............................

Mar.

a28.0
&9. 6
59.0

<*23
1,414

Apr.

17.2
15.8

121.0

51
3,035

May.

0.37
1.03

16.70

6.0
369

June.

1.70

611. 70

5.1
304

July.

0
0

Aug.

0
0

Sept.

0
0

Oct.

0
0

Total 
in acre- 

feet.

1,260
1,700

12,544

5,168
5,122

62

a Incomplete record not included in average. bReduced to monthly average, 
d March, 1916, averaged for 2 years, as conditions were abnormal.

Estimated.

NOTE. Records published in report for 1915 have been revised.
Records for 1916 are only roughly approximate, being mostly interpolations between measurements.

LITTLEBB.EED CREEK NEAR BUZZARD'S RANCH, SASK.

LOCATION. In NW. J sec. 11, T. 2, R. 11 W. third meridian, near Coriander, Sask.
DRAINAGE AREA. 61 square miles.
RECORDS AVAILABLE. Open-water flow (incomplete records), March 28, 1914, to

June 20, 1916, when station was discontinued. 
GAGE. Vertical staff; read by George A. Brown. 
DISCHARGE MEASUREMENTS. Made by wading or by weir. 
CHANNEL AND CONTROL. Both banks covered with willow scrub and subject to

overflow at high stages. One channel at all stages. Control not permanent
above ordinary stages. 

EXTREMES OF DISCHARGE. 1914-1916: Maximum stage recorded, 6.37 feet March 28,
1916 (discharge, 695 second-feet); no flow during periods in each year. 

ACCURACY, Stage-discharge relation fairly permanent except during periods of
spring break-up. Gage read daily to hundredths. Records fair.

Discharge measurements of Little-breed Creek near Buzzard's ranch, Sask., 1914-1916.

Date.

1914. 
Mar. 31 

31
Apr. 1

2
26

May 4
20

13
27

July 3
28

toil?
Mar. 29

30
Ol

Anr 1
6
7
8

10
12
20
28

16

Made by 

E, W. W. Hughes.,,..

,,..,do. ................
.....do.................
.....do.,..,,...,.......
.....do.................
.....do.................
.....do.................
.....do.. ...............
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

..,..do.. ...............

.....do.................

.....do.................

.....do.................
. . .do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
1.23 
1.84
3.36
4.52
.38

1.82
.63

2.50
3.10
2.62
2.50
3.13

1.62

1.04
.82
49

Dry.
1.04
.50

Dis 
charge.

Sec.-ft. 
0.80 
7.20

18. TO
74.00
0.02

0
0
0

6.10
.74

0
0
0

12.80
17.40
15.20
13.80
22.00
12.30
6.70
4 00
1.91
o.79

0
0

2.30
o.l8

Date.  

1915. 
July 10 

21
Aug. 4

13
31

Sept. 8
21

Oct. 14

1916.
Mar. 24

25
27
28
 9Q

30
SI

Apr. 1
3
4

11
14
21

May 20
29

Aug. 13
Sept. 12
Nov. 18

Made by 

F. R . Steinberger ...... 
,...do. ................

.....do.................

.....do.................

.....do..... ...........

.....do.................

.....do.................

.....do.................

..'...do.................

.....do.................

.....do.................

.....do.................

.....do. ................

...,,do. ................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
L.B.P.Miles.. ......
.....do.................
.....do.................

Gage 
height.

Feet. 
Dry. 
0.55

Dry.
...do ..
...do..
...do..
...do..
..,do..

5.28
4.68
4.78
6.38
6.44
a 20
6.07
S.81
4.84
4,57
5.50
5.13
2.13
.90

1.75
.70

Dry.
. . .do .
...do..

Dis 
charge.

Secjt, 
0

0.36
Q
0
0
Q
Q
0

96.00
63.00

364.00
695.00
482.00
433.00
394.00
84400
115.00
79.00

292.00
177.00
13.00
1.49
6.90
o.33

0
0
0

Weir measurement
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Daily discharge, in second-feet, of Littiebreed Creek near Buzzard's ranch, SasL, 1914-1916*

Day.

1914. 
1.........
2.........
2.........
4.........
5.........

6.........
7. ........
8.........
9.........
10.........

11.........
12.........
13.........
14.........
15.........

Mar.

Day.

1915. 
1...... ..........

3................
4................
5................

6................
7................
8.. ..V'.. .........
9................

10................

11................
12................
13................
14................
15................

16................
17................
18................
19................
20................

21................
22................
23................
24................
25................

26................
27................
28................
29................
30................
31................

Apr.

18.70 
74.00 
54.00 
41.00 
30.00

39.00 
12.50 
8.30 
4.00 
2.70

2.20 
3.10 
3.20 

11.80 
14.80

March.

22.0 
16.6 
21.0 
19.1

June.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
7.40 

26.00 
2.70

Aug.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

April.

17.80 
31.00 

125.00 
95.00 
42.00

22.00 
10.60 
6.20 
4.00 
1.91

o.85 
.79 

3.20 
2.89 
2.50

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0 
0

Sept.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

May.

0 
0 
0 
0 
0

0 
0
0 
0 
0

0 
0 
0 
0 

13.30

14.30 
16.60 
4.80 
3.00 
2.70

2.40 
1.93 
1.38 
.90 

0

0 
0 
0 
0 
0 
0

Oct.

0 
0 
0 
0 
0o'
6.80 
4.40 
1.00 
.85

1.15 
0 
0 
0 
0

June.

3.60 
10.60 
0 
0 
0

0 
2.30 
0 
0 
0

0 
0
0 
0
0

.18 
0 
0 
0 
0

0
0 
0 
0 
0

0 
0 
0 
0 
0 
0

Day.

1914. 
16.........
17........'.
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
01

Mar.

0.20 
.50 

4.00

Day.

1916. 
1.. ..............

5................

6................
7................
8................
9................

10................

11................
12................
13................

15................

16................
17................
18................
19................
20.... ........... -

21................ 
22................ 
23................ 
24................
25................

26................
97

28................
29................
30
31................

Apr.

12.40 
3.00 
2.10 
1.70 
2.10

1.62 
1.54 
1.24 
1.18
.28

.06 
0 
0 
0 
0 
0

March.

-

'a 5." 6 
o!5.0 
o96.0

63.0

a 275. 0 
364.0 
695.0 
482.0
433.0 
394.0

June.

4.70 
1.98 
1.24 
.40 
.32

.08 

.06 
0 
0 
1.09

5.80 
.64 
.30 
.10 

0 
0

Aug.

0 
0 
0 
0
0

0 
0 
0 
0 
1.46

.70 
0 
0 
0 
0 
0

April.

244.0 
a 174. 0 

115.0 
79.0 

o62.0

o47.0 
a 47.0 
o47.0 
a59.0 

o231.0

292.0 
o292.0 
a239.0 

177.0 
a 130. 0

o60.0 
o46.0 
o46.0 
o60.0 
o30.0

13.0 
ol3.0 
a 12. 0 
o!2.0
ol2.0

a 12.0 
a 11.0 
oll.O 
oll.O
olO. 0

Sept.

1.30 
.30 

0 
0

0
0 
0 
0 
0

0 
0 
0 
0 
0 
0

May.

a 10. 00 
olO.OO 
olO.OO 
o9.60 
o9.40

o9.20 
o9.00 
o8.40 
oS.OO 
o7.50

o7.00 
o6.00 
05,00 
o4.50 
o4.00

«3.00 
02.00 
01.60 
ol.SO 

1.49

1.27
.84 
.83 
.83

220.00

81.00 
36.00 
14.00 
6.90
6.00 

o5.40

Oct.

a
0 
0 
0 
0

0 
0
a
0 
0

0 
0 
0 
0 
0 
0

June. ,

o5.00 
o5.00 
o4.80 
o4.70 
o5.00

o7.00 
oS.00 
oS.OO 
o7.00 
o6.00

o5.00 
04.00- 
o3.00 
o2.00 
ol.OO

o.SO 
o.60 
o.40 
o.35 

.33

........

........

a Estimated.

NOT?. 1914: Ice in channel Mar. 28 to Apr. 1. No flow Apr. 27 to June 12, June 23,24, June 30 to Aug. 24. 
Aug. 27 to Sept. 15, Sept. 18 to Oct. 6, Oct. 12-31.

1915: Shifting control Mar. 28-31, Apr. 7-10, and Apr. 15. No flow Apr. 16 to May 14, and May 25-31. 
Dry after July 1.

1916: Determinations of discharge only roughly approximate, consisting chiefly of inteipolations between 
discharge measurements.
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Monthly discharge of Littlebreed Creek near Buzzard's ranch, Sask., 1914-1916. 

[Drainage area, 61 square miles.]

Month.

1914. 
March 28-31.......... .............

July..............................

1915. 
March 28-31.......................
April..................:...........
May...............................

The period ..................

1916. 
March 22-31.......................

June 1-20.. ........................

Discharge in second-feet.

Maximum.

4.00 
74.00

26.00

1.46 
1.30 
6.80

21.0 
125.0 
16.6

695.0 
292.0 
220.0 

8.0

Minimum.

0.20

16.60 
.00 
.00

5.00 
10.00 

.83 

.33

Mean.

1.22 
11.70

1.76

.07 

.05

.46

18.2 
12.2 
1.98 
0.50

282.0 
86.0 
16.1 
3.9

Per 
square 
mile.

0.0200 
.1910

.0290

.0010 

.0009 

.0070

.298 

.200 
,f32 
.025

4.620 
1.410 
.264 
.064.

Run-off.

Depth in 
inches on 
drainage 

area.

0.001 
.213

.032

.001 

.001 

.008

.256

.04 

.22 

.04 

.03

.33

1.72 
1.57 
.30 
.05

3.64

Total in 
acre-feet.

10 
696 

0 
106 

0 
4 
3 

28

847

144 
726 122-
m

1,081

5,592 
5,117 

990 
155

11,854

a Estimated.

Mean monthly discharge, in second-feet, of Littlebreed Creek near Buzzard's ranch, Sask.,
1914-1916.

Year.

1914................................
1915................................
1916................................

Mar.

nl.22
018.20
C91.00

d23
1,414

Apr.

11.70
12.20
86.00

37
2,202

May.

0
1.98

16.10

6.0
369

June.

1.76
&1.50
c2.60

1.95
116

July.

0
0

0
0

Aug.

0.07
0

.04
2

Sept.

0.05
0

.02
1

Oct.

0.46
0

.23
14

Total 
in afire- 

feet.

847
1,081

11,854

4,594
4,118

68

o Incomplete record not included in average.
b Estimated.
c Reduced to monthly average.
d March, 1916, average for 4 years as conditions were abnormal.

NOTE. Records published in report for 1915 have been revised. Records for 1916 are roughly approxi 
mate, being mostly interpolated between measurements.

BEAVER GREEK NEAR MALTA, MONT.

LOCATION. IrrtSTW. i sec. 30, T. 28 N., R. 33 E., on highway bridge at Hales crossing, 
at site of proposed reservoir of United States Reclamation Service, 28 miles 
southeast of Malta, in Phillips County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 31 to December 31,1917.
GAGE. Chain gage on downstream handrail of highway bridge.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading at old ford 

crossing, 500 feet above bridge.
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CHANNEL AND CONTROL. Channel is straight for 150 feet above and 200 feet below 
gage. Banks are high and practically without vegetation. Left bank is over 
flowed at gage height 18.5 feet. The low-water control is gravel and cobblestone 
bar 400 feet below gage; probably shifting. At stages above gage height 12.5 feet 
the river cuts across the first oxbow loop below and .has a decided increase of 
slope, materially increasing the discharge. Point of zero flow about 0.10 foot.

EXTREMES OF DISCHARGE. 1917: Maximum stage recorded, 19.5 feet, April 6, 1917 
(discharge, 4,990 second-feet); minimum stage, 0.0 foot, pool stage; no flow.

ICE. Creek practically freezes solid during winter and ice jams are frequent during 
the spring break-up. No records obtained for this period.

DIVERSIONS. No diversions from main stream; several on small tributaries above.
REGULATION. None.
ACCURACY. Stage-discharge relation was permanent during 1917; rating curve 

developed by 7 measurements made in 1916, 1917, and 1918; well denned 
,. between 10 and 3,000 second-feet. Gage read daily to hundredths. Records 

good.

Discharge measurements of Beaver Creek near Malta, Mont., 1916-17.

Date.

1916. 
Aug. 16

Made by  

Tuttle and Schlecht. . . .

Gage 
height.

Feet. 
0.51

Dis 
charge.

Sec.-ft. 
9.8

Date.

1917.
Apr. 21 
May 19

Made by  

Anderson and Hill .....
Tuttle and Stratton. . . .

Gage 
height.

Feet. 
3.40 
.88

Dis 
charge.

Sec.-ft. 
222 
23.1

Daily discharge, in second-feet, of Beaver Creek near Malta, Mont., 1917.

Day.

1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
8. ..........
10...........

Apr.

803
2,130
2,840

3,240

4,990
4,290
4,220
3,380
2,170

May.

70
63
63
77
70

57
51
51
46
36

June.

7.1

7.1
7.1
6.8

7.7
8.3
8.9
9.5

Day. \

11...........
1 9

13...........

15...........

17...........
18...........
19...........
20...........

Apr.

1,200

712
517
<U1

264
176
165
176
231

May.

09
28
24
91

20.0

20.0
18.4
17.6
20.0
19 ^

June.

11.3
11.9

16.4

17.2
18.4
20.0
16.8

Day.

91
99

23...........
24...........
OK

26...........
27...........
28...........
29...........
30
31...........

Apr.

901
97 fi
253
264
231

176
100
70
70
70

May.

1 C O

22
20
17.6

16.0

12.8
12.5
10.7
8.9

June.

14.2
14.6

12.5
U q

§.5
8 Q

6.5
A, £

3 /1

NOTE. No flow after July 1,1917. Four discharge measurements made in 1918 were used in computing 
the daily discharge for 1917,

Monthly discharge of Beaver Creek near Malta, Mont., 1917.

Month.

April.....................................................
May......................................................

July......................................................

The period... .......................................

Discharge in second-feet.

Maximum.

4,990 
77 
20.0 

0

Minimum,

70 
8.9 
3.0 
0

Mean.

  
1,230 

31.1 
10.8 
0

Run-off 
(total in 

acre-feet).

73,200 
1,910 

643 
0

75,800
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KE&VER GREEK KBAR SACO, MQN.T..

LOCATION.. In sec. 35, T. 31 N., R. 32 E., at Craig's ranch, 3 miles south of Ashfield, 
near Sacho,. tlie nearest post office, and about 18 miles from Malta in Phillips 
County.

RECORDS AVAILABLE. July.5, 1903, to November 13, 1912.
DRAINAGE, AEEA. Not measured.
GAGE. Overhanging chain.. The gage was first established at bridge No. 455 of the 

Gseat Northern Railway, kalf a. mile' west of Ashfield;; it was moved to its present 
location, 2'J miles farther upstream, December 31, 1903.

CHANNEL. The stream has a narrow winding- channel ctrt abou-t 20 feet deep into the 
gently sloping prairie. At flood stages the water overflows the bants and- spreads 
out for considerable distance on each side. The channel carries little water 
except at the times of the spring floods- or "heavy rains, andi during, the summer 
months it is obstructed by a dense growth of weeds and willows, which have 10 
be cleared out occasionally.. At medium and high stages a second channel, known 
as Beav.er Creek overflow, receives the stream above the station,, fills a depression 
to the west of the main channel, and reenters at a point some distance below the

DISCHARGE MEASUREMENTS. Made from & cable or by wading.
ICE. Ice present during the winter months, but there is practically no flow.
DIVERSIONS. Water is diverted from Beaver Creek by small ditches and by pumping 

plants.
ACCURACY. Stage-discharge relation not permanent. The primary control of sand and 

gravel changes-, and shifts are- also caused by the growth of grass, weed*, and. wil 
lows along the banks. Records are poor.

Discharge measurements of Beaver Creek newr Saco, Momt., 1903-19Q8 and 1908-191%'.

Date.

iaes.
July. 22

1904.

& 
11
1-4

May 13

1905.

July 29
30
30
30

1906.

July 14

1908.
May 2

12.

1909. 
Apr. 22'

Made by 

A. E. Place. ...........

 .. .do. .....:..........
.....do................. 
.....do. ................ 
.....do.................
C.C. Babb.............

P T PrnJIl

.....do.................

.....do..................

.....do.. . .... .....,

W. B. Freeman....... .

Stewart and. Hnch . . .
A. F. Huea. ...........

W. A. Lamb...........

Gage 
height.

Feet. 
1.21

7.15
7.56

10-. 40- 
5-. 76 
2-. 37

 .60

4.55
.17

' 1.78
  1.69'
  1.86

  8.59-
.05

.35

.14.
no

.14

Bis- 
  charge.

Sec.-ft. 
60

352
433

1, 272 
276- 

88-

169
7.

48
42
49

594
19.2

1.8
.4
.01

&.0

Date.

1909.

20
July 1

23

; 1910. 
'Apr. 27

1911.
Anr 14

24
30

My 31
Oct. 10

1912.

'May 8
23

Nov. 13-

Made by 

W. 'A. Lamb ...........
.....do.................
.....do.................
....'.do.................
.....do.................

.....do..................

.....do.................

.....do.................

.....do,. ...............
W. A. Lamb...........

.....do.................
K. K. Randsli. ........
.....do.................
.....do.................
.....do.................
.....do..................
.....do.. ................

Gfl£<*
height.

Feet.. 
3.40
4.25
4.00

.60-
 .30

 .35

2.42
2.39
3,00
4.09

3.40-

2-.S5-
10.62
2.76
1.60
1.30
4.70
3.43
1.66

Dis 
charges

.S'ec.-ft. 
107

' 159
' 151

15
.1

l-.O-

15.*
19. &
39
79
31
61

5V
716
50
6.8
1.6

146
80

9..1

NOTE. 1903: Aug. 16, A. E. Place measured with- floats 21.6 second-feet m tlie-dttcbof the BlumCaWls 
Co., 3 miles abo.ve the station. Sept. 12, B. W. Myers estimated the flaw 10 miles above the station at 0.5 
seconds-foot.

1904: Apr. 9-, float measurement. May 13, discharg* estimafced.
1908: May 12 and' Jun« 8, float measuremeate.
1909: Aug. 28,.discharge estimated.
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Mean daily gage "height, in feet, of Beaver Creek near Saco, Mont., 1903.

Day.

1. .........
2..........
3.......... 
4.......... 
5.......... 
6..........
7.......... 
8..........
9..........

10.......... 
11..........
12.......... 
13..........
14..........
15..........

July.

......

......

0.30 
1.00 
1.20
1.10 
1.30
1.30 
1.20
1.30
1.20

Aug.

1.60

2.60 
2.70 
3.10
3.10
3.10 
3.20 
3.20
3.20 
3.30
3.30 
3.30
3.20
3.20

Sept.

2.70 
2.70
2.80 
2.90 
3.00 
3.20
3.20 
3.20 
3.10
3.00 
3.00
2.90 
2.90
2.80
2.70

Oct.

2.40 
2.30
2.30 
2.30 
2.30
2.20
2.20 
2.20 
2.20
2.20 
2.20
2.20 
2.10
2.10
2.10

Nov.

2.00 
2.00
2.00 
2.00 
2.00
1.90
1.90 
1.90 
1.90
1.90 
1 90
1.90 
1.90
1.90
1 90

Dec.

1.90 
1.90
1.90 
1.80 
1.80
1.80
1.80 
1.70 
1.70
1.70 
1.70
1.70 
1.70
1.70
1.70

Day.

16.......... 
17..........
18.......... 
19.......... 
20..........
21..........
22.........1 
23.......... 
24..........
25.......... 
26..........
27.......... 
28..........
29..........
30..........
31..........

July.

1.10 
1.10
i.eo 

"i.'so"

1.30
1.20 
1.20 
1.10
1.00 
.30
.20 
.30
.30
.40
.50

Aug.

3.20 
3.10
3.00 
2.90 
2.90
2.80
2.80 
2.70 
2.60
2.60 
2.50
2.70 
2.70
2.70
2.70
2.70

Sept.

2.70 
2.70
2.60 
2.60 
2.60
2.502.50' 
2.50 
2.50
2.50 
2.40
2.40 
2.40
2.40
2.40

Oct.

2.10 
2.10
2.10 
2.10 
2.10
2.10
2.10 
2.10 
2.10
2.10 
2.10
2.10 
2.10
2.10
2.00
2.00

Nov.

1.90 
1.90
1.90 
1.90 
1.90
1.90
1.90 
1.90 
1.90
1.90 
1 90
1.90 
1.90
1.90
i on

Dec.

1.70 
1.70
1.70 
1.70 
1.70 
1.70
1.70 
1.70 
1.70
1.70 
1.70
1.70 
1.70
1.70
1.70
1.70

NOTE. A dam erected Aug. 2,1903, about a mile below the station accounts for rise of water level. Read 
ings are to top of ice Nov. 15 to Dec. 31. Sufficient discharge measurements were not obtained to justify 
computation of daily discharge.

Daily discharge, in second-feet, of Beaver Creek near Saco, Mont., 1904-1906 and
1909-1912.

, Day.

1904. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

Day.

1905. 
1. ..............
2...............
3...............
4...............
5...............
6...............
7...............
8...............
9...............

10...............
11...............
12...............
13...............
14...............
15...............

Day. Maj

1906. 
1.......... .....

3.......... .....
4.......... .....
5.......... .....

6.......... .....
7.......... .....
8.......... .....
9.......... .....

10.......... ....

338
1,128 .
1,623 .
1,278 .

708 .

Mar.

54
31
26
19

'. June.

695
.. 1,230
., 1,290
.. 660

365

302
450

.. 5,000

.. 6,650

.. 6,100

May.

5
5
4
4

1

June.

17
28
28
34

July.

3,700
1,670

365
195
139

98
78
50
34

I

1
11.....
12....
13.....
14....
15.....

16. ...
17....
18....
19....

July.

- 82
58

31
22
19
15
11

7

6
1°.

22
25
22

Da

190

12.....
13.....

15.....

16.....
17.....
18......
19.....

)ay.

904.

Auf

7.

5.

r

90
26

20
43
38
19

7
6
5
4

5
5
6

Ma

A

If
r
if
if
W
21
«?
33
?A
ff
9,f
V
W
9f
sr
31

y.

xril. May.

278 ........
194 ........
140 ........
115 ........
93 ........

83 ........
91 ........
83 ........
67 ........
49 ........

Day.

1905.

...............

...............

...............

...............

>.. .............

!.. .............
.............. 
..............

June. July.

5, 500 36
5,000 28
3, 700 20
2, 120 16

590 12

315 10
270 10
220 8
164 8
132 8

D

19
21......
22......
23......
24......
25......

26......
27.....
28......
29.....

Mar.

15
13
11
11

9
6
5
4
3
2
2
2
2

Day

1906. 
21
22......
23. .....
24
25......

26......
27......
28......
29......
30......
11

*y-

04.

June.

46
  43

17

31
25
22
17
17
25
54
74
66

170
140
155

Ma

2
7*

... 1,35
.... i,a
... 1,0

9

April.

39
33
29
23
18

15
12
11
8
6

July.

17
13

7
6
5
4
4
4
6

37
46
50

9
51
98

y. June

9
7(
7!
7

SO &

?0 4'
55 4
50 5,.
X) 205
LO 4, (XX
55 .....

May.

Aug.

6

. July.

5 4
) 4
3 2
i 2
i 1

' 1
1 1
i 0
! ......
) ......
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Daily discharge, in second-feet, of Beaver Creek near Saco, Mont., 1904-1906 and
1909-1912 Continued.

Day.

1909. 
1..........
2. .........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
19
13..........
14..........
15..........

Mar.

44 
230 
250 
190

184 
148 
130 
124 
118

Day.

1910.

2...............
3...............

5.. ............
6...............
7...............
8...............
9...............
10...............
11...............
12...............
13...............
14...............
15...............

Apr.

3.5 
5.0 
5.0 
5 0 
5.0

5.0 
5.0 
5.0 
5.0 
5.0

5.0 
5.0 
5.0 
5.0 
5.0

Mar.

130 
124
116

May.

4.0 
4.0 
4 0 
4.0 
4.0

4.0 
4.0 
4.0 
4.0 
4.0

4.0 
4.0 
4.0 
4.0 
4.0

Apr.

34 
34 
34 
30 
30
42 
56 
58 
52 
30
23 
13 
9 
3.5 
3.5

Day.

1911. 
1...........................
2...........................
3...........................
4...........................
5...........................
6...........................
7...........................
8...........................
g
10...........................
11...........................
12...........................
13f.. .........................
14.............. . .
15...........................
16

Tune.

35 
32 
32 
32 
32

29 
26 
26 
26 
26

26 
26 
64 

247 
247

July.

151 
116 
116 
116 
116

111 
108 
98 
56 
53

53 
53 
53 
47 
46

Aug.

41 
44 
47 
41 
35

16 
14 
12 
8.0 
6.0

6.0 
6.0 
8.0 
8.0 
8.0

May. Aug.

0.5 ........
.5 ........
.5 ........

0 ........
0 ........
0 ........
0 ........

Mar.

17.. ........... ..............1...
18.. ........................ J...
19.............. ...... . 1
20...........................
21...........................
22...........................
23...........................
24...........................
25...........................
26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

172 
127
87
72 
63 
55 
43 
29 
27

Apr.

16 
13
9.0
8.4

19

23 
16 
10

Day. Mar

1 
1
1 
1
2

2 
2 
2 
2 
2

2 
2 
2 
2 
3 
3

1909 
6.......... 90
7.......... 82
8.......... 74
9.......... 66
o:. ........ 62
1 244
2. ......... -326
3.......... 445
4.......... 342
K OOrt

6.......... 82
7 54

9.......... 40
0. ......... 22
1.... ...... 7

Day.

1910. 
16...............
17...............
18...............
19...............
20...............
21...............
22...............
OO

24...............
OE

26...............
27.. ........ ..
1 '<. 
S
[

May.

8...............
>o

1. ..............

June.

|

77 
395 
582 
630

17 
13 
11 
9a
9 K

7.6
7.6
7.6
7.6
5.4
5.4

39 
10
45 
122 
227 
148 
82

July.

37 
43 
45 
35

Apr.

5.0 
5.0 
5.0 
5.0 
5.0

5.0 
5.0 
4.0 
4.0 
4.0

4.0 
4.0 
4.0 
4.0 
4.0

Mar.

108 
106 
86 
78 
62
58 
48 
48 
48 
44
41 
38 
35 
34 
34 
34

Aug.

21 
.14
11 
8.0
6.0
5.0 
3.2 
2.5
1.8

May.

4.0 
4.0 
4.0 
4.0 
4.0

10 
12 
20 
50 
50

47 
44 
41 
41 
38 
38

June.

240 
175 
151 
151 
163

212 
222 
233 
264 
516

755 
565 
482 
385 
282

" Apr.

3. 
3. 
3. 
3. 
3.
3. 
3. 
2. 
2. 
1.
1.

5 
5 
5 
5 
0
0 
0 
5 
0 
5
0 
9 
8 
5 
5

Sept.

10
49 
97 
438 
486 
454
339
290 
269 
214 
190
166 
142 
122 
92 
72
53 
41 
35 
33
27
20 
15 
12 
11
7

July. Aug.

41 8.0 
38 5.0 
38 3.5 
35 3.0 
29 3.0

26 . ... 
23 . ... 
18 . ... 
14 .... 
12 ....

12 . ... 
12 . ...
12 . ..."

-   16 . ...   
.', -22 - ,«-.- - :

May.-

Oct.

6.0 
4.0 

21 
37 
77
122

47
29 
22 
16 
11 
8.0
8.0 
8.0 
8.0 
8.0 
6.0
6.0 
6.0 
6.0 
4.0 
3.2
1.0 
1.0 
1.0 
1.0 
1.0 
1.0

Aug.

"^L 5

  ''   

Nov.

0.5 
.5 
.5 
.5

-
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Daily discharge, in second-feet, of Bie&ver Cr-$ek near Saco, Mont., 1904-1906
1909-19-1.2 Co-mtiiiued.

Day.

1912. 
1. ..................................
2...................................
3...................................
4...................................
5...................................

6...................'................
7..................................
8-... ................................
(k... ...............................
10...................................

11...................................
ia.... ...............................
13,... ...............................
14...................................
15... ................................

1&... ................................
17.....,.......:.....................
18......'.............................
19....................................
9(1 ^U.... ...............................

21...................................
22...................................
28...................................
2*.... ................................
25...................................

26...................................
97

28...................................
29...... ...............................
30...................................
31...................................

Apr.

342
262
152
89

67
57
47
53
45

65
109
164
170
152
164'
176
188
170-
114

89-
59
43
29
21

May.

19-
17
2129-
30

40
10ft
650TOO"
700

600
230
294;
195
158

124.
104

74-
6*
55

45
39
49-
53
84

140,
1S2:
309:

176
140'

' H9:

June.

89
79
72
57
47

45
43
11
27
19

15
11
9 7
8.2
6.8

6.8
28
61

89

99
99
84
57
41

26
14
7.9
4.6
2.8

July.

1.0
3.6
7.6

32
74

170
460
470
510
610

530
404
288
202
134

104
74
51
37
25

19
19
15
15

3.2
.8
.8

3.2
6.2
6.2

Aug.

8.8
8.8
8.8

10
352

12
12
8.5
6.0

  6.0

8.5
8.5
8.5
8,5

! 8.5

12
12
17
41
94

188
359
490
460
368

286

182
L52
114

8(1

Sept.

72
55
41
45
55

79
88
84
65
43

24
1*
9.4
5.6
5.6

5.6
5.6
5.6
7 9

11

11
9.1

16
9:1
7.6

6.4

5.4
5.4.
3,4

Oct.

3.4
3.4
3.4
3.4
a. 4
5.2
5.2
5.2
5.2
7.3

7.3
7.3
7.3
Z.3

10
12
21
31
27

23
17
17
13
13

i ^

13
fO

13

Nov.

13
ia
13.
10.
10.

9.7
9.7
S.7
9.7
9,4

9.2
9.0
8,8-

U<ME. 1903; No: estimate of discharge was mafefor 1903 on, account of insufficient di^charga, measure* 
meats,. (Sea table of discharge measurements wtth footnote and table of daily gage heights.£OE 1903*>

19044-1906: Apr. 7, 1904, reservoir broke above gaging station. Creeft dcy except for periods- noted to 
tables of daily, discharge daring 1904 to 1906.

Daily discharge estimated- June 8^11, 1,9,064 Maximum discharge during this period was estimated from 
high-water marks.

KW8: Gage heights emmeom: flow Hot determined-. GreeK probably dry after July-1.
1909-1910: Gage readings for 1909 also a*e unreliable. Stream probably dry Aug. 21, 1909-, to Mar. 4, 

1910. The creek began to flow Mar. 5, 1910, but no gage heights were recorded until Mar. 13. Channel 
dry May 4. to Aug. 12 and Aug. 17 to Dec. 31,1910.

1911: Record fragmentary; discharge determined only for days for which gage heights were recorded.
1912: Dsly discharge estimated May 5-7 and 9-11.

Monthly discharge of Beaver Creek near S'aco, Mont., 1904-1906 and 1909-1912.

Month.

1904.

May 1-6..................................................

The period, ........................................

1905.

July....................................................

The periodi. ........................................

1906. 
"May 25-3X................ ................................

July 1-27..... ............................................

The periodi ........................................

Discharge in second'-feet.

Maximum.

1,623 
5

54 
170 
98 
90

i,50&
6>650. 
3,7001

! Minimum,

6 
' 1

0. 
0
4

; o

  30 
44 

1

Mean.

' 2584'

7,2 
34,3, 
24.1 
10.0

846 
1,5W 

242

Run-oft 
( total- m 

acre-feet).

12,793 
4$

12,844

428 
2,0*1 
1,482 

615

4,566

11, 700
89,860 
13)000

1U,500
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Monthly discha/rge of Beaver Creek near Saco, M&nt., 1904^-1906 and 1909-19W-
Continued.

Month.

1909. 
March 7-31............ ...................................

July.....................................................

The period. ........................................

1910.

May.....................................................
June ................................................,._.,
July.....................................................

The period. ........................................

1912. 
April 7-30.... ............................................
May.....................................................

July.....................................................

November 1-13. ..........................................

Discharge to secorwi-feet.

Maximum.

445 
5 

50 
755 
151 

47 
0 
0 
0 
0

34 
5 
0 
0 

23

342 
700 
99 

610 
490 
89 
31 
13

Miatetum.

7 
3.5 
4 

26 
12 
0 
0 
0 
0 
0

0 
5 
0 
0 
0 
0

21 
17 
2.8 
.8 

6,0 
3.4 
3.4 
8.8

Meaa.

146 
4.68 

14.9 
190 
54.2 
10.4 
0 
0 
0 
0

170
15.1 

.95 
0 
0 
1.74

118 
175 
42.1 

138 
104 

27 
11.2 
19.3

Run-off 
(tetal in 

acre-feet).

: 7. 240 
278 
916 

11,300 
3 330 

640 
0 
0 
0 
0

23,700

10.500 
898 

3 
0 
0 

107

11,500

5,620 
10,800 
2,510 
8,480 
6,400. 
1,600 

689 
266

36,400

NOTE. 1906: The maximum discharge for June computed from high-water marks. 
19-10: Mar. 1-12, discharge estimated from- high-water marks Eoted by tke observer. As the flow for 

this period comprises most of the flow for the month the accuracy of the monthly estimate is poor. 
1911: Scattering gage readings only; table ef momthly discharge not prepared. 
1912: The discharge for May estimated.

Mean monthly discharge, in second-feet, of Beaver Creek near S&co, Mont., 1904 1906
and 1909-1912.

Year.

1904............
1905.. ...........
1906.............
1909. ...........
1910............
1912............

Mar.

7.2

el46
if 170

Apr.

o258

4_gg
15.1

0118

: May.

64

«846
14.9

.05
175

, June.

34.3
1,516

1Q&

0
42.1

July.

24.1
d242

>U 9

0
138

! Aug.

10.0.

10.4
1.74

104

Sept.

a
27

Oct.

0

11.2

Nov.

0

MO. 3

I>ec.

0

Total 
in acre- 

feet.

12,800
4,578

11,400
23,700
11,500
36 40ft'

a Apr. 6-30. 
6 May-1-6.

c May 25-31. 
* July 1-27.

eMar. 7-31. 
/ Estimated.

g Apr. 7-30- 
ft Nov. 1-13.

BEAVER CBKEK OVERFLOW 1TEAR BOWBCHN, MONT.

LOCATION, In the SW. | sec. 17, T. 30 N., R. 32 E., at John Turmell's ranch, 14
miles from Malta, Phillipa County, Mont. 

RECORDS AVAILABLE. June 29, 1903, to August 30, 1906;; May 2, 1908, to December
31,1910; March 20,1911, to November 9,1912. 

GA&E. Vertical staff nailed to a post on the right bank directly below Turmell's
house. Gage was washed out and bench marks were destroyed in the spring of
1912; gage heights for 1912 refer to new datum.
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CHANNEL. Bed of stream is sand and gravel and in summer is covered with grass 
and weeds. Water flows in this channel only when Beaver Creek is high; during 
the remainder of the season the water stands in pools and fluctuations in water 
level are due wholly to local rains and to evaporation.

DISCHARGE MEASUREMENTS. At flood stages made at a bridge half a mile below the 
gage; low-water measurements are made by wading near the gage.

ACCURACY. Stage-discharge relation not permanent, owing to growth of vegetation. 
Discharge is flood flow of Beaver Creek and so fluctuates rapidly. Records poor.

Discharge measurements of Beaver Creek overflow near Bowdoin, Mont., 1903-1906 and
1909-1912.

Date.

W03. 
July 21
Aug. 10

1904. 
Apr. 6

7
9

12""14'"
20

1905.
June 28
July 30

1906.

Made by  

C. C. Babb.............
.....do.................

W. B. Freeman........
.....do.................
....Ao. ................
.....do.. ...............
.....do.................
.....do.................

C.T.Prall.. ...........
W. B. Freeman........

Gage 
height.

Feet. 
4.15
3.30

8.40
9.15
8.70
7.10
4.80
3.68

6.4
4.8

8.08

Dis 
charge.

Sec.-ft. 
14.1

.2

646
1,480

942
Q7Q

67
2.7

118
15

476

Date.

1909.

July 1

1910. 
Apr. 27

1Q11

1912, 
Apr. 27
May 9

23

July 27
Aug. 29

Made by  

.....do.................

.....do.................
R. R. Randell.........
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
6.50
5.30

3.12

4.46

3.30
8.01
3.81
3.63
2.01
3.45
4.30

Dis 
charge.

Sec.-Jt. 
168
46

0

0
10

36
1,170

52
21
0

27
86

NOTE. 1903: Aug. 10, discharge estimated.
1905: July 30, float measurement.
1912: July 27, gage height is point of zero flow.

Daily discharge, in second-feet, of Beaver Creek overflow near Bowdoin, Mont., 1903-1906,
1909, 1910, and 1912.

Day.

1903. 
2..............

4..............
5..............
6..............

7..............
8..............
9..............

10..............

,Day.

1904. 
5..............
6..............
7..............
8..............

9..............
10..............
11..............
12..............

July.

40

Aug.

1

1
1

Apr.

360
7QO

1,740
1,092

952
816
719
oqn

Day.

1903. 
11..............
1 9
1 Q

14..............
15..............

16..............
17..............
1 S

19

Day.

1904.' 
13
14..............
15..............
16..............

17..............
18..............
1Q

20..............

July.

74
 JO

5
3
2

2
166
249
178

Aug.

Apr.

160
65
84
30

7
4
4
4

Day.

1903. 
20..............
O1

22. ... ..........
23..............
24..............

25..............
26..............
27..............
28..............

Day.

1904. 
21...............
22...............
23...............
24...............

25...............
26...............
27...............
28...............

July

11
4

*
1
t
?,

1

Aug.

Apr.

3
3
3
3

3
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Daily discharge, in second-feet, of Beaver Creek overflow near Bowdoin, Mont., for 1903- 
1906, 1909, 1910, and 1912 Continued.

Day.

1905. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

Day.

1906. 
1............
2............
3............
4............
5...........:

6............
7............
8............
9............

10............

Mar.

43 
  37 

29

18 
18 
4

May. June

...... 710

...... 800

...... 765

...... 520

...... 224

...... 108

...... 400

---- [«j

Day.

1909. 
1...........
2...........
3...........
4...........
6...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
10

14...........
15...........

Day.

1910. 
1............
2............
3............
4............
6............

6............
7............
8............
9............

10............

Mar.

9.0
157

Mar.

June.

138 
23 

7 
6 
6

37 
23 

143 
23 
19

July.

1,160 
480 
140 
76 
37

16 
5 
4 
3 
2

Apr.

0.2

Apr.

10 
6.1
2.9
1.6

July.

16 
' 19 

16 
13 
11

7 
6 
4 
3 
3

2 
2 
2 
2 
2

Aug.

7 
5 4' 
3 
2

. 2 
2 
1

Day.

16 
17 
18 
19 
20

21 
22 
23 
?4
25

26
27

29
30
31

Day. May.

1906. 
'11............ ......
12............ ......
13............ ......
14............ ......
15............ ......

16............ ......
17............ ......
18............ ...... 
19............ ......
20............ ......

June.

0.6
157 
176

July.

57 
27 
50 
57 
44

32 
27 
27 
14.1
11.3

9.0
7.0
5.2
3.6 
2.2

Day.

1910. 
11...............
12...............
13...............
14...............
15...............

16...............
17...............
18...............
19...............

1905.

June

1,320 
1,000 

860

310

150
128
90
JO

27

July.

1 
1

Day.

16 
17 
18 
19 
20

21 
22 
23 
24

?6
27
28
29 
30 
31

1909.

Mar.

1 
1

20............... ---

40
no
BO

30 
10
2 Q

.1

Apr.

0.6
.1

Mar.

2 
2

2 
1

June.

13 
11 

9 
7 
6

5 
4 
4 
3 
3

83 
61 

116 
49 
23

July.

1 
1

31 
16 
11

Aug.

Day. May. June. July.

1906.

22............ ...... 10 ......
23............ ...... 13 ......
24... ..... ... 15
25

26............
27............
28............

30

L45 

120
res
360 , 1(H 
300 9CM 
W5

3 ......

3 ......
5 ......
D ...... 
D ......

31............ 545 ...... ......

Mar.

253
96 
79 
64 
27

9-.0

24.3
262 
315 
189

119 
96 
5? 
9.0

1.0

Apr.

Day.

1910. 
21...............

23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

June.

145 
119 
41 
21.9
41

129 
124 
110 
424 
956

956 
364 
145 
124

79

Mar.

July.

1.0

Apr.

123678° 2C
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Dcaly discharge, in second-feet, of Beaver Creek overflow near Bowdoin, Mont., 
, 1909, 1910, and 19-1-8   Continued.

, Day. , . i

1912. 
1............................................
2............................................
3......-.....---.-.-....----.......-.---..--.
i,,.., .......................................
5............................................
6. ...........................................
7............................................
8............................................
9............................................
10............................................
11............................................
19

13

14............................................
15............................................
16............................................
17..............-.-----.....-...-...........-.
18............................................
1«......... ...................................
20............................................
21............................................

23............................................
24............................................
25............................................
26..... ......................................
27............................................
28............................................
29............................................
sn
31............................................

Apr,

184
236
184
144
300
*MC

2,50
176
96
60
41

31
9fi

May.

22
22
19
19
24
53
168

1,080
1,160
1,160
1,120

880
400
177
145
92
77
62
48
50 :

46
67
46
57

207
235
169
208
175
130
122

June.

115
130
138'98

75
62
46
43
37
34
32
23
21
40
34'

22;
24
147
200
170
162
140
86
65
45
42
28
22
16
14

July.

36
39
56
170
86

270
660
520
660
800
520
186
87
29
20
10
3.0
2.5
1.5
1,8
1.2
.5
.2
.0
.2
.2
.0
.0
.0
.0
.0

Aug.

0.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

58
62
226
800
920
660
430
316
206
108
43
23
15

Sept.

16
15
16
16
21
23
34
108
67
46
37
25
23
20
15
14
9-0
8.0
6.2
4.9
3.5
S A
3.5
2.5
2.0
2.5
1.5
1.8
1.0
1.2

Oct.

0.8
~5
.»
.0
.2
.2
.0
.0
.0
.2
.2

NOTE. Stream practically dry for the following periods: Aug. 9,1903, to Apr. 4,1904; Apr. 26, 1904, to 
Mar. 2,1905; Mar. 9 to June 5, July 18-28 and Auf. 9 to Dee. 31,1905; Jan. 1 to May 24 and July 13 to Dec. 
31,1906; May 2, 1908, to Mar. 13,1908; Apr. 2 to June 12 and July 17 to Sept. 10, 1909; Mar. 20 to Apr. 6, 
and Apr. 13 to Dec. 31,1910; July 27 to Aug. 18, and Oct. 12 to Nov. 9,1912. The stream was also prob 
ably dry during other winter months during the period of record although we have HO statements by tke 
observer to that effect. June 8-10 and 30,1906, the discharge was probably in excess of 2,000 second-feet. 
No estf mates of discharge «o«ld be made for Iflll on account of lack of current-meter measurements, (See 
daily gage-height table for 1911, below.)

Daily gage height, infeet, of Beaver Creek overflow near Bowdoin, Mont., 1911.

Day.

2...........................
3...........................
4...........................
S. ..........................
6. ..........................
7...........................
8...........................
9...........................
10...........................
11...........................
12...........................
13...........................
14...........................

16...........................
17...........................
18...........................
19...........................
20...........................
21...........................
22...........................
23...........................
24...........................
25. ..........................
26...........................
27...........................
28................ .... ....
29...........................
30...........................
31...........................

Mar.

2.4
2.4
4.2
^ 9
5.1
4 9
d <;
4.4
4.3
4.1
4.0
3.9

Apr.

3.8
3.7
3.7
3.6
3.5
3.5
3.5
3.4
3.5
3.5
3.6
3.6
3.6
1 7

3.8
4.0
3 9
3.7
3.5
3.4
3.4
3.4
3 A

3.4
3.4

3 *3

3.3
3 0

3 9

3.1

May.

3.1
3.1
3-0
3.0
3.0
3.0
2.9
2.9
2.9
2.9
2.9
2.8
2.8
2.8
2.8
2.8
2.8
2.7
2.7
2.7
2.7
2.7
9 7

2.7
9 7

2 0

2.8
4.7
8.6
9.0
9.2

Juae.

9.0
7.9
6.8
«.6
5.3
4.8
4.3
4.2
4.2
4.1
4.0
4.3
4.5
4.5
4.4
4.3
4.1
4.0
3.8
3,8
3.8
3.7
3.7
6.5
6.0
8.1
7.1
5.7
5.3

July.

4.9
4.8
4.7
4.5
4.3
4.1
3,8
3.8
3.7
3-6
3-6
3.6
3-5
3.5
3-3
3.3
3.3
3.2
3.2
3.2
3-1
3-1
3-1
3-1
3.1
i n
3.0

2.9
4.3
4.3

Aug.

4.1
4.0
3.9
3.8
3.8
3.7
3,7
3.7
3,6
3,5
3.5
3.5
3.4
3.4
3,4
3.4
3.4
3.4
3.4
3.3
3.3
3.3
3.3
3.3
S 9

3.2
3.2
3 1

3.1
t 1
3.1

Sept.

3.1
3.0
3.0
3.0
3.0
3.3
4.1
7.1
9.2
9.1
9.1
9 1
8.4
7.9
6.5
6.3
6.1
5-8
5.4
5.0
4.9
4.7
4.5
4.3
4.1
4.0
3.9
3.8
3.7
3 7

Oct.

3.7
3.6
4.4
4.7
4.1
5.7
5-5
4.9
4,7
4,4
4.3
4.1
3.9
3.8
3.8
3.7
3.7
3.7
3.7
3.6
3.6
3.6
3.6
3.6
3-5
3.5
3.5
3.5
3-5
3.5
3.5

Nov.

3.5
3.5
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3,3
3.3

NOTE. Lack o ^discharge measurements in 191J prevented the making of daily and monthly estimates.
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Monthly discharge of Bewer Creek overflow near Bow&ow, Mont., 1903-1906, 1909,
1910, and 1912.

i.. '   , 1. (

Month.

July 8-27.. ..........

Aprir5-25...........

March 3-8,^24-27. . . .
June 6-30. . .........
July 1-17, 29^31.....

May 25-31... ........
Jurte 1-7, 11-29......
July 1-12.. ..........

March 14-31.........
April................
May................

July.................

March...............

April 17-40.........
May................

July. ...............

1903.

.1904.

1905.

1906.

1909.

*

1910.

1912.

Discharge in second-feet .

Maximum.

249 
3

1,740

43 
138 

31
7

860 
1,320 
1,160

-315 
.2 

0 
956 
87 
0

10

325" 

1,160 
206
800 
920 
108 

.8 

.0

Minimum..

1 
1

3

1 
3i :
1

145 
5 
1

1.0 
0 
0 
0 
0 
0

0 
0

26 
19 
14 

.0 

.0 
1.0 
.0 
.0

Mean.

47 
2

341

16 
33 

% 
3

583 
345 
160

98.3 
0 
0 

137 
12.1 
0

75.6 .70-

149 
266 
70.4 

134 
125 
18.2 

.09 

.90

Run-off 
(tettlta 

acretfoet).

1,864 
24

14,204

309 
1,631 

333 
51

2,324

8,090 
 17,800 

3,810

29,700

3,510 
9 
0

8,150 
744 

0

12,404

4,650 
42

4,148 
16,400 
4,1«0 
8,240 
7,«89 
1,680 

6.6 
.9

41,760

NOTE. No flow except on days indicated in monthly discharge tables from July 8,1903, to 1986, except 
Tune 8-10 and 30,1906. On these days the flow probably exceeded 2,000 second-feet and is not included 
in the monthly discharge table. The mean monthly flow for Marah, 1910, was obtained mostly from 
estimates of flow Mar. 5-12,1910, based on high-water marks and s*atementsby Sie observer. The accuracy 
is doubtful, but the flow was undoubtedly small. No estimates were mad« for 1911.

Mean monthly discharge, in second-feet, of Heaver Creek overflow near Bowdoin, Mont., 
1903-1906, 1909, 1910, and 1912.

Year.

1903.................
1904.................
1905.................
1908.................
1909. .............. ...
1910..................
1912.................

Mar.

<J16

J98.3
75.6

Apr.

c341

0
.70

n»149

_May.

ft 583
0

266

June.

*33
«345

137

70.4

July.

o47

fSfcieo
12.1

134

Aug.

62

83

0

125

Sept.

18.2

Oct.

0.89

Nov.

»0.0

Total 
in acre- 

feet.

1,890
14,260

29,700
12,400
4,690

41,700

o July 8-27. 
b Aug. 3-8. 
cApr. 5-25. 
dMar. 3-S, 24-27. 
e June 6-30.

/ July 1-17, 29-31. 
S Aug. 1-8. 
ftMay25-ai. 
i June 1-7, il-,29.

* July 1-12. 
l.Mar. 14-31. 
m Apr. 17-80. 
« Nov. 1-9.

NOTE. The fragmentary character of this record is due to the fact that there was no flow in this channel 
except at medium or high stages on Beaver Creek.
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ROCK CREEK NEAR BARNARD, MONT.

LocAiioN. In BE. f |sec. JLO, Tr3TN7,Ti.37 TSJlIontana principal meridiaii, about
1| miles^soutfiL'of In^ernatfonal'b&iindaryi below junction with Horse Creek. 

DRAINAGE AREA. 298 square miles. 
RECORDS AVAILABLE. Open-water flow, complete records, May 1,1914, to October 31,

1917. 
GAGE. Vertical staff on right bank 100 feet below Mr. Barnard's barn; read by

S. H. Barnard. 
DISCHARGE MEASUREMENTS. Made by wading above or below the gage. No cable

nor bridge for high-water measurements. 
CHANNEL AND CONTROL. Bed of stream clay, permanent. Right bank clay; overflow

'never known; left bank clay; is overflowed during extremely high water. Control
is a gravel bed 300 feet below gage at a ford; permanent. 

EXTREMES OP DISCHARGE. 1914-1917: Maximum discharge estimated at 1,000
second-feet March 30 and 31 and April 1, 1916: no flow May 21, May 28 to June 8,
July 19 to August 3, 1914; August 3 to August 6 and August 18 to September 8,
1917.

ICE. Station not maintained during winter.
DIVERSIONS. Charles Bowrey has an irrigation project 1 mile above station. 
ACCURACY. Stage-discharge relation practically permanent.

Discharge measurements of Rock Creek near Barnard, Mont., 1914-1917.

Date.

1914.

July 1

1915.
Apr. 24

July 15

Sept. 4

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.01
1 ft9

.50

.83

.66

.64

.25
.1.65

Dis 
charge.

Sec.-ft. 
9.40
9.90
.87

9.6
«; o
2.6
2.6

1 3

Date.

1916. 
Apr. 19
May 24

Aug. 12 
Sept. 14
Nov. 21

1917.
May 17
July 13

Made by  

.....do..................
L.B.P.Miles.. ........ 
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
3.65
2.40
3.30
1.95 
1.98
1.96

2.32
1.86
1.71

cl.95

Dis 
charge.

Sec.-Jt. 
a 312. 0
618.3

81.0
3.0 
4.9

c3.4

21.00
1.64
1.05
3.10

a Measurement made at old station.
6 New gaging station established below junction with Horse Creek.
c Ice present.

Daily discharge, in second-feet, of Rock Creek near Barnard, Mont., 1914-1917.

Day.

1914. 
1. .......
2........
3........
4........
5........

6........
7. .......
8........
9........ 

10........

11........ 
12........ 
13........ 
14 .......
15........

May.

11.4
11.4
11.4
11.0
11.0

10.6
10.6
10.6
10.6 
10.6

10.6 
10.0 
10.6 
10.6
10.2

June.

0
0
0
0
0

0
0
0

21.0 
17.0

13.0 
11.8 
11.0 
9.0
9.0

July.

0.85
11.00
8.70
7.40
7.10

7JO
a7.10
07.10
a7.10 
07.10

07.10 
47.00 
45.00 
21.00
10.20

Aug.

0
0
0

22.00
13.80

6.10
2.00
2.00

a 1.55 
el. 15

al.OO 
o.85 
o.50 
o.oO
a.50

Sept.

1.55

o"50

a.50

e.50

o.50 
o.SO

o,.50 
o.50 
a.50 
o.SO
2.50

Oct.

a 0.50
o.50
a.50
a.50
1.55

5.00
7.40

67.00
35.00 

026.00

a20.00 
al5.00 
11.00 
9.00
6.10

Day.

1914. 
16........
17........
18........
19........
20........

21........
22........
23........
24........ 
25........

26........ 
27........
28........ 
29........
30...  -.... 
31........

May.

9.8
9.8

10.6
10.6
10.6

0
10.6

ol0.6
alO.6 
ol0.6

alO.6 
alO.6 

0 
0
0 
0

June.

10.2
10.2
9.0
8.4
8.7

9.0
9.8
9.0
9.0
9.8

9.0
7.4 
7.7 
6.1
9.0

July.

10.20
10.20
10.20

0
0

0
0
0 .
0 
0

0 
0 
0 
0
0 
0

Aug.

oQ.50
a.50
a.50
a.50
a.50

o.50
o.50
o.SO
a.50 
21.00

21.00 
15.00 
11.00 
5.00
4.00 
2.00

Sept.

1.55
1.55
1.55
1.15
1.15

1.15
1.15
1.15
a.50 
a.50

a.50 
o.SO 
a.50 
a.50
a.50

Oct.

5.00
o4.50
o4.00

3.20
2.50

8.00
2.50
2.50
2.50 
2.50

o2.50 
o2.50 
o2.50 
«2.50

2.50 
a2.50

a Estimated.
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Daily discharge, in second-feet, of Rock Creek near Barnard, Mont., 1914-1917 Continued.

" ""Day.

1915. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................

8....................................

10....................................
11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
1Q
on

21....................................
09
OQ

24....................................
91

26....................................
O7

28....................................
29....................................
30....................................
31....................................

1916. 
1....................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8..........:.-. ......................
g

10....................................

11....................................
12....................................
is
14....................................
1 t\

16....................................
17....................................
1 a

19
20....................................

21....................................
22....................................
23....................................
94

25....................................

9ft
27....................................
28....................................
on
30....................................
31....................................

S-Tn'-lif 
Mar.

o40

a 25
  «30

«30

c50

60
100
160
160
300

400
700
700
800

1,000
1,000

1':'. '  £ 
Apr.

o30.0
o32.0
«35.0

o42.0

39.0
34.0
34.0
34.0

17.1
14.9
13.8
12.3
10.6

10.6
10.6
9.8
9 4
8 K

9 4
10.6
10.0
10.09 8*

6 9.6
9 ft

11.7
6 9. 8
6 9.4

1,000
990
980
900
800

600
700
700
700
802

838
802
694
flKQ

flOO

442
338
306

192

140

120
110
120

120
130
110
110
100

May. i

6 8.3
7.5
7.5

6 7.5
7.5

7.5
7.5
7.3

o 6.5
o 6.2

o 3.2
o 2.4
a 2.2
o 5.4

a 9.4
a 9.4
a 8.6

a 7.6
o 7.4
a 6. 6

o 5.4

61-0
OK A

22 0
16.7

92
84
84
76
76

68
60
52*>o
52

40
40
40
46
46

40
34
30 > >
1 a

14
22
22
1 0

43

147
81
44
41
39
34

'£ .T A 
June.,.,

14 9
11.7

oll.O

o 9.8
o 9.4
a 8. 2
a, 7. 5

5.8
a 5.7
a 5.5
a 5.4

o 4.8
o 5.2

o 4.4
o 3. 6
o3.0
o 2.8

o 5. 6

oll.S

30.0
O0. ft

21.0
21.0
O1 ft

21.0
21.0
20.0
20.0
19.3

18.0

16.4

13.6

is s
13.3
12.6
11.5
10.1

12.2
14.0
20.0
21.0
21.0

21.0
22.0
17.6

198.0
222.0

i -OBe
, Jwiy., ,

ol0.4

o 8.2

06. S

o 5.4

n  >
5.2
4.9
4.3
s n

6 4.1
6 5.0

6.2
7.7
9 4

6 8.8
7 Q

ft 7.1
6.7

6 6.5
6.2

6 5. 6
5 O

6 4. 8
4.3

193.0

48.0
43 0
26.0

23.0
 I Q A

14.0

17.6
14.0
12.2
11.1

8 0

7 Q

7.3
6.7
6.4
8.4

6.1

6.1
4.7
3.6

3.8
4.0
4.2
4.4
8.5

11.5

tAu$-<

ft 4.30
4.30

o 4.30

& 3.70

, 3.30
ft 3.70

4.10
2.50

ft 2.60

6 2.90
3.00
2.60
2.60

ft 2.60

2.60
ft 2.60

2.50
62.20
6 1.90

6 1.54
ft 1.36
ft 1.18
ft 1.00
ft .88

'ft .76

6 .52

6 .34

7.30

4.00
4.20
4.20

4.00
3.80
3.80
3.60
3.80

4.00
3.40
3.20
s (l(l
2.60

2.20
2.10
1.76
1.48
1.48

1.48
1.24
1.00
1.00
1.00

1.00
1.36
1.12
.88
.76
.76

til   :/ 
Sept. ,

6 0.25
6 .19

6 .05
6 .07

6 .07
6 .08
6 .08
6 .10

.10

6 .11
6 .12
6 .14
6 1.30
6 .95

» .68
6 .54
6 .57
6 .42
6 .35

6 .22
6 .15
b' .11

.08
6 .07

.07
6 .05
6 .04
6 .03

.88

.76

.76

.76

.76

.64

.64

.64
1.00
1.60

2.20
3.40
3.80
4.00
3.80

3.60
3.40
3.00
2.40
2.10

1.60
1.76
1.92
2.10
2.20

2.40
2.80
2.80
3.00
3.00

':":rAQn. 
Get.

0.01
6 .02
6 .05

5.20
6 1.20

.08
6 .06

.04
6 .02

.01

6 .02
6 .06
6 .08
6 .14.
6 .20

6 .40
6 .60
6 .90

1.33
o 1.02

o .72
o .40
a .28
a .22
o .24

a .42
a .36
o .25
a .18
a .22
a .16

3.0
3.0
3.2
3.4
3.6

4.4
5.2
5.8
5.8
5.8

5.8
5.8
5.8
4.7
4.0

3.4
3.*
3.4
3.4
3.6

3.6
3.8
4.0
3.8
3.8

3.6
3.6
3.8
3.8
3.8
3.6

o Estimated. ft Interpolated. « Actual measurement of Horse and Rock creeks.
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I 
Dadly di$ck&,r-$e, m second-fact, of Rode -Greek m&r Barnard, Mont.., 1914-1917 <C0jaM.

!V,Ppy-
I9J7,' 

i. .........
2. .........
3..........
4. ...........
5..........
6..........
7..........
8.. ........
9...,....-,

10...........
II...........
12..........
13..........
14..........
15..........

May. June.

12.1
12.6
12.6
1S.1
16.2
16.2
15.7
15,1
14.6
21.0
21.0
21.6
21.0
21.0
21.0

July,
j

4.40
3.60
2.70
2.70,
S..-80
s.eo
7.10
5.10
2.70
1.78
2.40
1.78
1.92
2.20
1.92

Aug.

0.16
.08

0
0
0
0
0 08

08
08
08
08
08
08

;08

Sept.'

0
0
0
0
0
0
0
.0
o.es

.16

.16

.24

.24

1.92

Qct.

2.20
2.20
2.20
2.29
2.20

1 Day. ,

1917. 
16..........
17..........
18. . ........
19..........
SO....,...,.,
21..........
 22. .........
23..........
24.. ........
SS. .........
36...... _ .
27. .........
28..........
SKJ

3B. .........
81.......,.,

May.

21.0
21.0
19.5
18.4
17. S
15.7
15.1
14.1
13.1
12.6
12.6
12.1
11.6
11.6
11.6

June.

20.0'
18.4
16.8
15,7,
14.6,
12. 6 '
12.1
11.1
10.6
7.66.6'

6.6.
6.1
5.6
.5.6

July.

1.64
1.50
1.36
1.22
1 22
1.08
1.68
1.08
.86
.72
.64
.56
.56
.48
.40
.32

Aug.

0.08
.16

0
0
0
0 o
0
6 o
0
0
0
0
0
0

Sept.

2.90
4.40
6.60
5.60
4.40
3.60
2.90
2.10
2.16
2.10
1.92
1 Q9

2.10
2.10
2.10

Oct.

NOTE. 1914: Sluice gate closed May 28 rto June 8 and July 19 to Aug. 3; sluice opened Aug. 4. Dam 
broken from June 9 to July 2.

1915:: Shitting control Sept, 5 to Qc;t. 19.
1916: Stage-discharge relation affected by ice Mar, 20 to Apr. 9. Discharge estimated Mar. 20 to May 23; 

no observer; data .available very loeager. May 24, new station established below junction with Horse 
Creek.

1917: Spring bpeak up took place about Apr. 8 aad there was considerable run-off, hut no records were 
obtained antilMay 17. Stage-discharge jelabi«a affected by ice Oct. 6-31; data inadequate for determina 
tion of daily discharge. Ne flow Aug. 3-6:and Aug. 19 to Sept. 8.

Monthly discharge vf Rock Creek.near Barnard, Mofd., 1914-1917. 
[Drainage area, 298 square miles.]

Month.

1914.

July. .............................

The period ..................
1915.

July..............................

The period..................
1916.

July.............................  

The period. .................
1917.

Discharge in seeand-feet.

Maximum.

11.4 
21.:0 
47.0 
22.0 
2.5 

67.0

40.0 
61.9
me
14.9 
10.4 
4.3 
1.3 
5.2

1.000.0 
1,000.0 

147.0 
222.0 
193.0 

7.3 
4.0 
5.8

21.0
21. e
7.1 
,16 

6.60

Minimum.

0 
0 
0
0
.5 
 5

24.00 
8.50 
2.20 
2.80 
3.00 

.34 

.02 

.01

50.00 
160.00 
14.00 
10.10 
3.60 
.76 
.64 

3.00

11.60
5-.ee
,32 

0 
0

Mean,.

8.99 
7.50 
7.40 
4.40 
.81 

8.30

30.00 
20.09 
13.00 
7.30 
6.40 
2.30 
.24 
.48

452.00 
487.00 
50.00
31.00
OA AA

2.60 
2.10 
4.10

15.20   
14.20 
2.10 
.04 

1.69 ' 
02.005

Per 
square 
mile.

0. 030 
.025 
.025. 
.015 
.003 
.028.

.101 

.067 

.044 

.024 

.022 

.§08 

.001 

.002

1.516 
1.634 
,168 
,104 
.067 
.009 
.007 
.014

.051 

.048 
.007 
.000 
. 006 
.007

Run-off.

Depth in 
mcnes on 
drainage 

area.

0.035
.028 
.029 
.017 
.003 
.032.

.144

.030 . 075 ' 

.051 

.027- 

.025 

.009 

.001 

.-002-

.220

.669 
1.823 
.194 
.116 
..077 
.010 
.008 
.016

2.913

.028 

.054 

.008 
,000 
.007 
.008

.105

Total in 
acre-feet.

547 
446 
435 
271 

48 
510

2,277

476 
1,190 

799 
434 
394 
141 

14 
12

3,479

10,758 
28,979 
3,074 
1,845 
1,230 

169 
125 
252

40,423

«2 
845 
129 

2 
100 
123

1,651

a Estimated.
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Mean monthly discharge, in second-feet, of Rock Greek near Barnard, Mont., W14-1917.

Year.

1914.........................
1915.........................
1918.........................
1917..........................

Average run-off per square

Y,~.tf ! ' 

Mar.

« 30
«452

(")

V -i ( i 

Apr.

20
487

254
15,114

*

|| .'  

May.

8.9
13.6
50.8

« 15. 2

24
1,476

? ,...»<;   ' 

June,

7.5
7.3

31.0
14.2

15
S93

July.

7.4
6.4

20.0
2.1

9
553

 n»( !,;.<- 

Aug.

4.40
2.30
2.60
.04

2.3
141

<)'' '.VfiJt

Sept.

0.81
.24

2.10
1.69

1.22
73

1 
Oct.

8.30
.48

4.10
2.00

3.7
228

<l 
Total 

iaaere-
feet.

«2,277
3,479

46,423
ol,651

24,951
IS, 478

62

* Partial record not included in average.
6 Average not included, as only record, Marca, 1916, represents abnormal conditions.

ROCK CREEK NEAR HINSDALE, MONT.

LOCATION. In sec. 10, T. 31 N., R. 36 E., at Ottenstror's ranch, about 2 miles below 
head gates of Rock Creek canal, and 6 miles northeast of Hinsdale, in Valley 
County.

DRAINAGE AREA,. Not measured.
RECORDS AVAILABLE. April 19, 1912, to December 31, 1917. From July 5, 1905, to 

December 31, 1907, data were obtained at a station 2 miles upstream, just below 
diversion dam of Rock Creek caaal. Flow at these two points is practically the 
same.

GAGE. Combined overhanging chain and staff gage on the left bank back of John 
Ottenstror's house. Chain gage reads to 16.0 feet and staff 16.0 to 24 feet. Original 
chain gage washed out during spring flood of 1917, and new one installed 30 feet 
above old site is now in use.

DISCHARGE MEASUREMENTS. Made by wading one-fourth mile below the gage at 
low and medium stages, and from a bridge 2 miles below at high stages.

CHANNEL AND CONTROL. The water at the gage is deep and sluggish at low stages. 
The control is a gravel bar one-fourth mile below. Under natural conditions it 
shifts a little during high water. The left bank is high and does not overflow at 
the gage. The right bank is fairly high, but overflows at flood stages.

EXTREMES OF DISCHARGE. Maximum stage recorded, 18.40 feet June 9, 1906, deter 
mined by leveling from flood marks (approximate discharge determined from 
extension of rating curve, 6,220 secoad-feet); minimum stage recorded, no flow 
April 14 to May 2, May 9-24, and after July 12, 1906; after September 28, 1907; 
April23-25, 27, 28, 30, May 1, 2,4,1913; May, 3, 5, 8,10, 13,1915; after September 
13,1917.

ICE. Stage-discharge relation seriously affected by ice. Observations discontinued 
during winter months.

DIVERSIONS. There is no storage, but the normal summer flow is diverted above the 
gage during the irrigation season.

REGULATION. None.
ACCURACY. Stage-discharge relation likely to change during floods but permanent 

at low stages. A beaver dam on the control affected the stage discharge relation 
from August 10, 1915, to the time of the spring flood in 1916. The gage readings 
at this station have been good. Records good.
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Discharge, measurements of Rock Creek near Hinsdale, Mont., 1906-7 and 1912-1917.

Date.

1906. 
July 21

1907.
Apr. 16

23
25

May 21
28

July 9
31

Oct. 21

1912. 
Apr. 19

26

25

July 29

Nov. 14

1 Q1 O

Apr. 17
May 6

23
June 19

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
R. R. Randell.. .......
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

height.

Feet.

7.26
13.07
6 QO

4.83

3.10
1.84
1.36

8.90
6.80

6.21
6.64
5.80
5.89
5.74

6.09
6.25
5.40
5.65
6.25
5.85

DlS--- 
charge.

Sec.-jt.
O r.

1,310
3,670
1,390

664
91 Q

217
30.6
1.0
.0

1 ^

727
158

87
59

117
12.6

11.7

16.0
51

.85
4.5

44
12.6

Date.

1914.

17

1915.

May 6
17
29

July 30
Aug. 21
Nov. 21

1916. 
Apr. 12

30
May 18

29

July 25
Aug. 21

1917.

May 17
30

Nov. 16

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
W. A. Lamb.... .......
.....do.................

A. H.Tuttle.. .........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

A. H.Tuttle..... ......
.....do.................
.....do.................

height.

Feet. 
5.66
5.39
6.05

6.62
5.58
6.36

  8.01
6.14
6.27
6.14
6.70

18.95
6.06
5.50
6.50
5.74
5.65
5.55

7.20
6.00
5.50
5.87
5.30

Dis 
charge.

Sec.-ft. 
6.4
.43

41

126
.8

60
402
28
46.4
2.0
3.7

3,670
90
10.2

175
24.0
13.3
7.4

248
59
5.4

23.0
2.0

NOTE. 1906: July 21, discharge estimated.

1907: Apr. 16 and 23, June 17, July 9, canal heading just above station, dry. Apr. 25, large flow in canal, 
not measured. May 21, canal discharge, 326 second-feet. May 28, canal discharge, 284 second-feet. July 
31 and Oct. 21, discharge estimated.

1912: Nov. 14, ice at the gage, but not at the control.
1913: Mar. 24, ice present.
1915: Nov. 21, stage-discharge relation affected by beaver darn and ice on control.

Daily discharge, in second-feet, of Rock Creek near Hinsdale, Mont., 1906-7 and 1912-1917.

Day.

1906. 
1. ..............
2...............
3...............
4...............
5...............

6..............;
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............
16...............

Apr.

0.5
.5
.5
.5
.5

2

2
.5
.5

.5

.5

.5

May.

0.0
.0
.5

2
7

7

7
.0
.0

.0

.0

.0

.0

.0

.0

June.

616
287
116

77
27

2
2,750
6,220

1,360

2,880
2,080
1,400
1,110

July.

77
77
77
65

35
97

27
20

2

Day.

1906. 
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

Apr. May.

0.0
.0
.0
.0

.0

.0

.0

.0
1,540

2,420
630
264
411

2,150
3,080

June.

925
659
385
102

27
7

102
102
131

89
89

 89
77
77

July.



WATER SUPPLY OF ST. MARY A^TD MILK RIVERS, 1898-1917. 457

Daily discharge, in second-feet, of Rock Creel, near Hinsdale, Mont., 1906-7 and 1912-
1917 Continued..... .. __ _ ... ,.....-

,k Day'

1907. 
1. .......
2........
3........
4........
5........

6........
7........
8........
9........

10........

11........
12........
13........
14........
15........
16........

1. .......
2........
3........
4........
5........

6:.......
7........
8........
9........

10........

11........
12
13........
14........
15........

16........
17...... .
18........
19........
20.......

21........
22........
23......
24. .......
25........

26........
27........
28........
29........
30........
31........

Apr.

102
517
717
490
955

1,080
2,190
1,870
1,970
3,360

5,520
5,520
3,180
3,400
2 1 ^0
1,380

E

1

May.

1,110
1.080
1,080
1,050

985

OS 5
955
925
925
865

835
835
775
805
688
630

ay.

912.

Juno.

147
89
77

221
147

116
102

89
89
89

89
89
77
77

630
573

July.

65
65
65
65
65

65
65
65
54
54

44
35
35
27
27
20

Aug.

0.5
.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Apr.

740
540

312
240
194

152
142
132
132
114

Sept.

201
164
164
147

65

7
2
2
2
2

2
2
2
2
2
.5

May

9
8
8
8

10

1 97

89
39
42

22
19
16
12
10

8
7
5
5

4

S
f
C

4
19

1

1
?

?
?
?
?
?

?
?
?
?
3
3

fi
8
8
8

0
0
a
 >:

f)

8
4
2
3
n

m
3
V
9:

a

0
0
8
fi
o

0
2

Day.

1907. 
7........

0........

1. ......
o

3.......
4.......
5.......

6........
7.......
8.......
9.......
0. ......

June.

114
88

66
66
52
40
40

35
38
in
30
35

Apr.

895
688
688

1,460

2,230
3,160
2,840
2,500
1,870

1,400
1,400
1,270
1,200
1,140

July.

46
59
46
73

205

162
162
52
50

364

132
80
52
40
38

20
25
17
14

7

20
1 9
14

  15
20

17
1 Q

12
10
10

 10

May.

601
630
630
630

630
688
805

1,020
1,530

1,050
. 895

775
659
517
201

Aug.

10
10
10
10
10

10
10
10
10
10

8
10
10

1
2

2
2

14
540

2,400

406
152
132
66
52

35
30
20
20
17
17

June.

385
221
335
102

89
77
77
77
77

77
77
77
77
65

Sept

2
2
1
1
S

?,1
3
2

2

2
2
2
5
1

1
1
I
1
3

1
]
1

]

]

1

Ju

f

f

f

f

f

f

f

0
n
7
4
2

fi
5
 0
0
-5

5
0
0
0
4

f,
4
2
?:

i\

?:

l\

4
o
0

8
0
8
8
0

iy.

r

>

>
>

>
>,

>,
>
>,
.5
.5
,5

O

Aug

0

f,
?,

f,
?,
9,
?,
?!

?
?!
2
?,
9

89

Ct.

10
1?,
14
1?,
1?,

1?,
15!
14
12
12

1?!
15!
14
12
12

1?
14
13
13
12

1?
15!
12
12
15!

IK
12
1?
12
12
12

^ Sept.

jeitM 
0.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.5

.5
0
0

Nov.

12
12
12
12
12

12
12
10
12
12

12
12
12
12
12



CO
 C

O
 N

3 
N

3 
N

3 
N

3 
to

 b
O

 b
O

 b
O

 b
O

 
bO

 H
-

J 
li

t 
b
O

b
O

b
O

b
O

H
^ 

>
-*

W

.
.
.
 

.
.
.
 

. 
, 

. 
. 

, 
£

 
,
,
,
,
,
.
 

, 
, 

, 
, 

, 
. 

. 
, 

, 
, 

. 
, 

, 
, 

, 
, 

, 
, 

, 
, 

, 
, 

. 
, 

<
£

II III" 
II

 .1111
111 II

I" "III
 11 

illll
_

to
to

 
to

 
to

 
to

 
to

 
to

 
to

 
to

 
cn

 c
n 

en
 e

n 
cn

 c
n 

e
n
O

o
iO

O
 

en
O

cn
 

o
 

c
n

O
O

e
n

O
 

O
O

O
O

O
 

cn
 

cn

  
>

-'
>

-'
 

tO
W

O
O

 
'  

l-
'l
-<

 

  
5O

Q
O

C
O

rf
»-

t-
» 

*
-<

C
O

tO
i*

tC
O

 
*
  

>-
< 

o
o
 *

  
bO

 
i^

O
C

n
b

O
C

O
 

if
t 

O
O

 O
 r

f*
 ,

 
l^

 
i 

o
o
 i

£*
 r

f*
. 

rf*
. r

f*
. 

O
U

>
«
O

~
ia

>
 

W
 2

S
 W

 W
 b

O
 

b
O

b
O

b
O

b
O

b
O

 
bO

 b
O

 b
O

 b
» 

bO
 

b»
 b

O
 *

-*
 *

* 
*
*

1 
to

 
to

!*
*  

ts
3
*
-*

-t
O

i*
»
- 

  
O

O
C

7
1

 
C

71
C

71
O

1C
J1

O
1 

O
lC

T
lO

lO
O

 
O

lO
U

lO
O

  
to

 c
n
 

>-
* 

bO
 

cn
 c

n
 c

n
 o

 >
-*

 
*"

* 
bO

 
f
 f
 b

O
 I

-1
 b

O
 H

> 
l-

'b
O

I-
't
O

lO
 

*
.O

O
O

O
*

-~
J 

O
O

O
O

O
 

t-
«
(O

I-
<

W
(O

 
b

O
*

-O
O

i*
»

^
l 

to
 

>
-i

|s
S

tO
 

b
O

I-
'l
-'

l-
'

b
o
b
o
b
o
b
o
b
o
to

 
b

o
io

 
to

o
o

u
^
o

o
o

o
e
n

o
o

o
o

o
o

c
n

to
e
n

o
o

Q
^
Q

^
o

o
s^

^
o

o
o

o
o

o
o

o
o

o
o

so
jo

so
o

^
o
o
*
^

t-
*
b
O

t~
*
tO

C
O

 
H

- 1
O

o
l~

*r
f*

' 
tO

M
 *

k
b
O

i«
^ 

*
-b

3
*
-(

O
*
»
 

«
-t

O
t9

 
IO

 
bO

 
O

e
n

c
n

O
O

O
 

O
 

O
O

 
O

 
O

O
O

O
O

 
O

O
O

O
O

 
O

  
i-

«t
o

  
O

»O
O

O
»O

O
O

>
 

O
JO

O
O

1
0

0
O

J 
f-

*
(O

t-
« 

1
^
 t

-«
 t

-»
 t

O
 b

O
 

t-
* 

bO
 H

- 
tO

 C
O

 
tO

C
O

oo
 i
  

oo
 i-

« 
bo

 to
 

i*
*t

o*
-b

ob
o 

to
bo

tO
O

O
i*

* 
S

I 
t>

5 
H

- ' 
J^

. 
)-

* 
t-

»
^
.|
-«

t^
.t

-^
 

H
-^

O
O

M
"
^
 

  
O

O
Q

O
W

W
O

3
 

W
W

C
O

C
O

C
O

 
W

W
O

3
O

3
W

 
C

O
W

fc
O

fc
O

fc
O

 
bO

 U
* 

U
* 

bO
 t

O
 

b
O

tO
W

tO
W

. 
o
o
o
o
o
 

o
o
o
o
o
 

o
o

o
o

o
-
 
o
o
o
o
o
 

o
o
o
o
o
 

o
o

o
o
o

^
^
 

w»
-g

^
 w

tO
O

 
li

^
fc

o
S

tO
ri

^
 

H
^
e
n
o
O

*
^
 

C
O

Q
O

t^
O

O
O

O
 

e
n
C

n
e
n
e
n
b
o
b
o
 

cn
tO

b
O

C
n
cn

 
c
n

c
n

c
n

c
n

o
 

O
O

O
O

O
 

O
O

O
C

n
b
o
 

cn
cn

O
O

O
D

O

b
o

o x 1 0> £ ira ! 0
 

o 1

Dai
ly 

discha
rge, in
 

second-
feet, 

o
f Roc

k 
Cree

k 
near Hinsda

le, 
Mon

t., 1906-7
 

and
 

1912-
 

1£1
 

T-r^ont
inued .

45
8 

WATE
B 

SUPPL
Y 

OF
 

ST
. 

MAE
Y 

AND
 

MILK
 

BIVE
ES, 1898-19

11.



WATER SUPFL.Y OF ST. MAEY AHP MILK HIVEBS, 1898-1917. 459

discharge, in second-feet,-of R&ek -Creek -near Sinsdale, Mont., 1906-7 and 
1&W~-Oeatinwed.

Day.

1915. 
1.. .........................
2...........................
3...........................
4...........................
5...........................

6.. .................... ...J
7...........................
8...........................
9...........................

10.. .................. .......| 

11.. ...................... ...:
12...................,.......*
13.. .........................
14. ..........................:
15...........................

!«.... .......................
17...........................
18.. .................. .......
!«.. .........................
20.. ...... ..................

21-. .. ...,... .,....-..
22... ...................... ..'
23...........................
24...........................
25...........................

26...........................
27............................
28...........................
29...
30...........................
31...........................

1916. 
1. ........................ ,. 
2...........................
3...........................

5...........................

g
7-....-.....-...-.--....-...
8 ..........................
9...........................

10...........................

11. ..........................
12...........................
13--.-........ ... ............

15...........................

16. .........................
17...........................
18...........................
19...........................
20.. .........................

21...........................
22...........................
23...........................
24. ................ .........
25. ..........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Mar. ''

184
39®
60fl  

450
505
740
775
450
450

1,130

1,750
1,490
1,240

868
600

1,020

2,720

2,850
3 OAA

Apr. :

,518
 670

1,5SO
1,320
1,146

579
3«4
152
98
44

50
22

%
 «
3

4 '
3
2 ,
4

4
4
24 :2 :
4
4
2
4
2

3,780 !
3,790
3,790 '
2,500
2,000

1,660
i ^nn
1,050
1,450
2,300

3,070

4,160
q QCA

a, eoo
2,750

1,050
860
«80

560
440
qcft

280
220

180
160

110
88

May.

1
1 ,
e
i
0

i I
i  
 0  
1 '
&
I
I
Q
1

10

ISO
56
20
13
6

8 i
«
1
11,000  

5,750
6,350
2,080

400 ,
190
150

106
144
135
116
116

97
88
79 '
70
70

62
62
54
54
46

26
16
11
11
11

20
20
20
20

1,380

397
174
174
174

June. ;

166  
299  
440  

150

122
94  
«2
49
44

38 :
38
33
28  
 28  

28 :
28
28
28 'I
28

33
38
33
28
28

745
454
222
 62
44

154
144
106

98
77

77
75
71

74
74

91
89
77
77
66

65
63
44
25
9<;

01

206
696
206

118
79

1,350

i 
July.

49
28
16
20
16

20
IS

8
8
6

8
8

  6
28
94

211
400
835
348 '
180

122
.62
33 ;
.33 ;
24

20
20
34
49
49
24

1,720
1,040

350 '
QCfl

294

1,180
1,180

294
118

98
79
70

52
1 O

372
206

98

70
31
14
10
14

10
10
10
10

i ^nn
640

Aug.

16
13 .
10
13
10

13
13
10 i
13
10  

10 :
ie
9 i
8
7

6s. ;
4 ;
3
2

2

79
61
52
25
14

19
19
19
19
40

61
38
14
10
10

10
10
10
8

7
7
6
5
5

4

7

Sept.

i

7
7
7

10
10

10
10
10
10
10

10
27
44

228
119

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

Oat.

10
10
10
10
10

10
10
19
44
31

31
19
19
19
19

19
10

19
19
19

19
10
10
10
10

10
10
10
10
10
10

Nov.

10
10
10
10
1-13

10
ID
10
10
10

10
M>
1-0
1(1

10

10
10
10
10
10

10
1 A

w
10
10

10
9
g
g
9
S
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Daily discharge, in second-feet, of Rock Creek, near Hinsdale, Mont., 1906-7 and 1912-

Da?. < ;

1917.
1. .........
2.. ........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Apr.

3,820

3,860
2,880
3,000
2,400
2,700

May.'

173
162
173
173
162

140
162
162

118

98
79
79
79
61

June.

10
4

232

184
41
26

9

July.

2
2

2

2

9

2

Aug. Sept.

2

2

2
2
2

2

Day.

16.........
17.........
1 S

19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

2,100
1,200

750
500
700

900
750
900

1,200
900

400
288
250
195
184

May.

61
61

10
10
10

10
10
10
10
10
10

June.

2

1

2
2
2
2

July. Aug.

2

2

2

Sept.

NOTE. 1906: June 9,11,12, no record on account of high water, as observer could riot reach gage. Gage 
height for June 8 obtained by leveling to high-water marks. Practically no flow after July 12.

1907: Practically no flow after Sept. 28.
1912: Gage was washed out May 28 and replaced June 19. A flood also occurred Apr. 1-10, before the gage 

was installed.
1915: Stage-discharge relation affected by beaver dam on gravel bar below gage after Aug. 10. Dis 

charge Aug. 11-20estimated. Mean discharge Aug. 22-31 estimated at 2 second-feet.
1916: Apr. 4-10,15-29, discharge estimated by comparison with records of flow of Battle Creek, French- 

man<R-iver, and Poplar and Porcupine creeks.
1917-: Apr. 13-26, discharge estimated by comparison with records of flow of Frenchman River and Por 

cupine Creek. No flow May 18-22, June 3-8,15-16,18-24, 26, July 1, 4, 6, 8,12,14; no observer July 15 to 
Aug. 18. No flow Aug. 20, 22-26, 28-31, Sept. 2-3, 5, 9-11; practically no flow after Sept. 12.

Monthly discharge of Rock Creek near Hinsdale, Mont., 1906-7 and 1912-1917.

Month.

1906.

June 1-8, 10, 13-80 ........................................
July 1-12. ................................................

The period. . .......................................

1907.

July.....................................................

The period. . .......................................

1912. 
April 19-30............................... ................
May 1-27. ................................................

July.....................................................

The period. . .......................................

1913.

May.....................................................

July.....................................................

The period .........................................

Discharge in second-feet.

Maximum.

16 
3,080 
6,220

77

5,520 
1,530 

630 
65 
89 

201

740 
1,750 

114 
364 

2,400 
216 

14 
12

2,220 
15 

129 
268 
22 

8 
18

Minimum.

0 
0 
2 
0

102 
201 

65 
.5 
.5 
.0

114 
40 
30 
10 

1 
8 

10 
10

0
0 
1.0 

12 
3.0 
2.0 
8

Mean.

0.83 
340 
807 
38.6

1,900 
832 
150 
27.6 
3.49 

25.7

272 
251 
52.8 
58.5 

130 
23.5 
12.3 
11.9

216 
2.16 

24.5 
74.7 
8.32 
2.93 

13.0

Run-off 
(total in 

acre-feet).

49 
20,900 
43,200 

916

65,165

113,000 
51,200 

8,930 
1,700 

242 
1,530

177,000

6,470 
13,400 
1,260 
3,600 
7,990 
1,400 

756 
354

35, 230

12,900 
133 

1,460 
4,590 

512 
174 
799

20,600
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Monthly discharge of Rock Creek near Hinsdale, Mont., 1906-7 and 1912-1917 Contd.

Month.

1914.

May......................................................

July.....................................................

November

The period. ........................................

1915. 
March 23-31 ..............................................

July.....................................................

1916. 
March 20-31..............................................

May.....................................................

July.....................................................

1917. 
April 9-30........ ........................................
May.....................................................

July 1-14.................................................

Discharge in second-feet.

Maximum.

1,100 
8 

1,360 
510 

2,460 
44 

3,200 
18

775 
1,550 
6,350 

745 
835 

16

3,200 
4,160 
1,380 
2,410 
1,720 

79 
228 
44 
10

3,860 
173 
347 

2 
2 

. 2

Minimum.

4 
1.2 
.2 

1.2 
.4 

6.0 
3 
6

184 
2 
0 

28 
6 
2

600 
88 
11 25 ' 
10 
4 
7 

10 
9

184 
0 
0 
0 
0 
0

Mean.

190 
3.25 

107 
35.8 

318 
14.9 

186 
11.7

514 
218 
520 
124 
89.5 
6.7 
2

1,790 
1,730 

151 
233 
340 

19 
22.3 
15.6 
9.86

1,520 
70.1 
28.8 
1.14 
.46 
.40

Run-oft ... 
(totaiin 

acre-feet).

11,300 
200 

6,370 
2,200 

19,600 
887 

11,400 
696

52, 653

9,180 
13,000 
32,000 
7,380 
5,500 

412 
119

67,600

42,600 
103,000 

9,280 
13,900 
20,900 

1,170 
1,330 

959 
587

194,000

66,300 
4,310 
1,710 

31.7 
11.9 
23.8

72,400

NOTE. 1912: There were two floods in 1912 the highest the first part of April, and a second, not quite so 
great,in June. No gage heights were obtained for either, and no estimates of daily flow have been prepared.

1915: Stage-discharge relation affected by backwater from a beaver dam during September; and the 
mean discharge was estimated from daily gage heights, and a discharge measurement Aug. 21.

Mean monthly discharge, in second-feet, of Rock Creek near Hinsdale, Mont.,-1906-7
and 1912-1917.

Year.

1908..............
1907..............
1912..............
1913..............
1914..............
1915..............
1916..............
1917..............

Mar.

«514
(71,790

Apr.

0.83
1,900
a272
216
190
218

1,7SO
»1, 520

825

1,900
.83

May.

340
832

6251
2.16
3.25

520
151
70.1

271
201
832

2.16

June.

807
150
c52.8
24.5

107
124
233
28.8

211
116
807
24.5

July.

38.6
27.6
58.5
74.7
35.8
89.5

340
  1.14

83.2

340
1.14

Aug.

3.49
130

8.32
318
/6. 7
19.0
/.46

69.4
8.3

318
.46

Sept.

25.7
23.5
2.93

14.9
/2
22.3

.40

13.1
14,9
25.7

.40

Oct.

12.3
13.0

186

15.6

Nov.

ii.7
9.86

Total in 
acre-feet.

65,100
17,700
35,200
20,600
52,700
67,600

194,000
72,400

85,600
66 400

194^ 000
20,600

a Apr. 19-30. dNov. 1-105. g Mar. 20-31. * July 1 14
6 May 1-27. «Mar. 23-31. A Apr. 9-30. j Aug. 19-13.
c June 19-30. / Aug. 21 to Sept. 30, estimated.

NOTE. Means for periods less than a full month but exceeding 15- days were considered means for the 
month in finding average and median flow. Means for July 1-14 and Aug. 19-31,1917, were considered 
means for those months. The median flow given was obtained by arranging the monthly means in their 
order of magnitude and taking the middle mean, or, if their number was even, the average of the two middle 
means. By using daily discharge a considerably lower median discharge would be ootained.
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HORSE CREEK NEAR BARNARD, MONT,

LOCATION. In N33. \ sec. 3, IV 37 N.,R. 37 ,E. Montana principal meridiaa, near 
: Barnard, Mont., one-quarter mite south' of international boundary.

DRAINAGE AREA. 71 square miles.
RECORDS AVAILABLE. Open-water flow May 1, 1914, to October 31, 1917.
GAGE. Staff gage fastened to post on left bank; read by W. J. Harris.
DISCHARGE MEASUREMENTS. Made by wading near gage at all stages.
CHANNEL AND CONTROL. Bed of channel clay. Banks steep .and subject to over 

flow. One channel at all stages. Control, gravel ford; practically permanent.
EXTREMES OF DISCHARGE. 1914-1917: Maximum stage recorded April 10, 1916 

(discharge estimated at 364 second-feet); no flow during periods 1914, 1915, and 
1917.

ICE. Stage-discharge relation affected by ice during period of spring run-off. Station 
discontinued during winter.

ACCURACY. Stage-discharge relation permanent except during spring break-up. 
Gage read daily to hundredths. No measurements ever taken above stage 2.43 
feet (Apr. 19, 1916). Records from April l,to April 22 1916, roughly approxi 
mate, partly because of ice conditions and partly because of lack of measure 
ments at the higher stages. Records fair.

Discharge measurements of Horse Creek neftr Barnard, Mont., 1914-1916.

Date.

1914. 
May 1

July 1

1915. 
Apr. 24 
June 12
July 15
A n<* Q

Oct. 19

Made fey 

.....do.................

F. E. Steinberger......

. ....do.. ...... ......... 

.....do.................

.....do.................

.....do. ................

Gage 
height.

Feet. 
0.64
.50
.45

.44

.44

.30 
00

.00

.24

Dis 
charge.

Sec.-ft. 
0.63
o.28
o.22

. 336 

.351
' 0

0
0
0

Date.

1916. 
Apr. 19
May 24

Aug. 12
Sept. 14 
Nov. 206 

22*

1917

TiqjV 1 ^

Aug. 17

Made by  

.....do.................
L. B. P. Miles- .-....-.
.....do................. 
.... .do., .............. .  
.....do.................

P. A. Fetterlev.............do.......:.........
.....do.-...-.....-.-...
.....do. ................

Gage 
height.

Feet. 
2.43
.53
.54
.38
.28 
.33 

«.68

80
.55

.70

Dis 
charge.

Sec.-ft. 
40.00
1.70
1.15

«.10
a.03 
o.07 
0.03

2.14
.03

0
0.01

o Discharge deterraiaed by using a 2*4ach weir.
6 Ice present. .
e Staff gage located at new section 45 feet upstream. .

Daily discharge, in second-feet, of Horse Creek near Barnard, Mont., 1914-1917.

Day.

1914. 
I..... .......
2............
3............
4 ...........
S... .........

6.. ..........
7............
8.....,...,,.
9............

10............

May.

0.69
.57
.37
.28
.33

.35

.35

.46

.33

.33

June.

0.14
.14
.14
.14
.41

.41

.39

.37

.37

.33

July, i

0.23
.23
.23
.21
.20

.17

.14

.11
09

Day.

1914. 
11............
12............
13............
14............
15............

16............
17............
18............
19.,...,..,...on

May.

0.37
.37
.35
.33
.33

O1

.31

.37

.44
00

June.

0.31
.73
.73
.73
.73

.66

.49

.41

.37

.37

July.

0.07
.06
,06
.14

0

0 ,
0
0
0
0

Day.

1914. 
21,......,..,.
22............
23.  ........
24.....,.,.,..
25............

26............
27............
28............
29............
30...,,......,
31............

May.

0,29
.26
.26
.26
.26

.23

.20

.20

.17

.17

.14

June.

0.33
.33
.29
.29
.37

.41

.41

.51
a.39
.29

July.

0
0
0
0
0

0
0
0
0
0

o Interpolated.
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Daily discharge, in second-feet, of Horse Creek near Barnard, Mont., 1914-1917 Con.

Day.

1917. 
1. .......
2........
3........
4........
5........t ' 

6........
7. .......
8........
9........

10..-.-.--

11........
12........
I 9

14........
15........

Apr;

0.0
0
0
0
0

0
a 1.0
o5.0

025.0
oSO.O

o70.0
92.0

141.0
183.0
239.0

' Stey

17.00
15.00
1 o nn

11.10
9 9n

6.40
5.50
3.60
2.10
2.10

2.10
2.10

2.10
2.10

June;

0.05
f\£

  .46
.05
.05

.04

.04

.04

.04

.05

.05

.05

.05

.05

.05

; JUly.

0.01
.01
.01
.01
.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

[Sept.

0
0
0
0
0

0
0
0
0
0

0
.04

.04

.04

&<&.

O f\A

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

Bay.

1917. 
16........
17........
1 Q

19
20........

21........
22. .......
23........
24........
25. .......

26........
27..-...-..
28. ...... -
29........
30........ 
31........

Apr.

146.0
99 0
CO n

49 0

46.0
43.0
40.0
36.0
32.0

27.0
25.0
23.0
21.0
19.0

May.

2 10

2 1ft

1 90
1 on

1.28
1.08
1 08
1.08

1.08
1.28
.66
.46
.05 
.05

June.

0.05
.05
.05
.05
.05

.05

.04

.04

.04

.03

.03

.02

.02

.02

.02

July.

0.01
.01
.01

0
0

0
0.
0
0
0

0
0
0
0
0 
0

Sept.

0 04
04
04

.04

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.04

Oct.

0.05
.05
.05
.05
' fU.

rti
.04
.04
.04
.04

.04

.04

.04

.04

.04 

.04

o Estimated.

NOTE. 1914: Stream dry July 15 to Oct. 31.
1915: No flow for following periods: May 1-13, July 17-21, July 27 to Sept. 14, Sept. 16-18, Sept. 27 to 

Oct 8. and Oct. 23-31.
1916: Gage out Mar. 30 to Apr. 18; discharge Mar. 26 to Apr. 18 estimated from field inspection.
1917: Stage-discharge relation affected by ice Apr. 1-11; discharge Apr. 7-11 estimated. No measure 

ments at high-water stages; records for April roughly approximate. No flow July 19 to Sept. 11.

Monthly discharge of Horse Creek near Barnard, Mont., 1914-1917. 

[Drainage area, 71 square miles.]

Month.

1914.

July..............................

1915. 
March 28-31.......................

May.. ............................

July..............................

The period^. .................

1916. 
March 26-31.. .....................

July..............................

1917.

July..............................

Discharge in second-feet.

Maximum.

0.69 
1.66 
.23

8.40 
207. 00 
71.00 
1.30 
.82 

0 
.70 
.20

160.00 
364.00 
94.00 
12.70 
23.00 

.96 

.25 

.10

239. 00 
17.00 

.46 

.01 

.05 

.05

Minimum.

0.14 
.14 
.00

1.00 
.12 
.00 
.58 

0 
0 
0 
0

10.00 
6.10 
1.36 
.84 
.50 
.04 
.04 
.04

0 
.05 
.02 

0 
0 

.04

Mean.

0.32 
.43 
.06

4.70 
42.00 
6.70 
.75 
.17 

0 
.09 
.07

83.00 
149.00 

8.00 
2.40 

. 2.30 
.35 
.07 
.06

55.00 
3.70 
.06 
.01 
.03 
.05

Per 
square 
mile.

0.0045 
.0061 
.0009

.0660 

.5920 

.0940 

.0110 

.0024 
0 
.0013 
.0010

 1.170 
2.100 

.133 

.034 

.032 

.005 

.001 

.001

.775 

.520 

.001 
0 

.001 

.001

Run-off.

Depth in 
inches on 
drainage 

area.

0.005 
.007 
.001

.013

.070 

.660 

.180 

.011 

.003 
0 
.001 
.001

.854

.26 
2.34 
.13 
.04 
.04 
.01 
.00 
.00

2.82

.860 

.060 

.001 
0 
.001 
.001

.923

Total in 
acre-feet.

20 
26
4

50

34
2,499 

412 
45 
12 
0 
5  4

3,011

988 
8,866 

492 
143 
141 
22 
4 
4

10,660

3,273 
228 

4 
0 
2 
3

3,510
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Mean monthly discharge, in second-feet, of Horse Creek at Barnard, Mont., 1914-1917.

Year.  

1914.........................
1915.........................
1916.........................
1917.........................

Average run-off per square

Mar.

04.70
a 83. 00

Apr.

42
149

55

82
4,879

May.

0.32
6.70
8.00
3.70

4.7
289

June.

0.43
7C

2.40
.06

91
54

July.

0.06
.17

2.30
.01

64
39

Aug.

0
0
.35

0

.09
6

Sept.

0
09

.07

.03

.05
3

Oct.

0
.07
.06
.05

.04
2

Total 
in acre- 

feet.

a BO
3,011

10,660
3,510

5,727
5,272

74

a Incomplete record not included in average.

MCEACHRAN CREEK AT MCCOY'S RANCH, SASK.

LOCATION. In SW. J sec. 6, T. 1, R. 7 W. third meridian, 50 feet north of McCoy's 
house.

DRAINAGE AREA. 107 square miles.
RECORDS AVAILABLE. Open-water flow, May 1, 1914, to October 31, 1917.
GAGE. Vertical staff; read by Donald McCoy.
DISCHARGE MEASUREMENTS. Made with current meter or with weir.
CHANNEL AND CONTROL. Banks steep and not subject to overflow. Control consists 

of gravel; permanent.
EXTREMES OF DISCHARGE. 1914 1917: Maximum stage recorded, 4.74 feet, April 2, 

1916; discharge, 956 second-feet; no flow at various periods.
ICE. Station not maintained during winter. Stage-discharge relation affected by 

ice April 8-13, 1917.
ACCURACY. Stage-discharge relation practically permanent, except during break 

up periods, when it is affected by ice. Gage read once daily. Daily discharge 
obtained by applying daily gage height to rating table. Records fair.

Discharge measurements of McEachran Creek at McCoy's ranch, Sask., 1914-1917.

Date.

1914. 
May 1

July 1.

1915.

17
Sept. 4 
Oct. 19

1916.
Apr. 20

Made by  

E. W. W. Hughes......

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

Gage 
height.

Feet. 
0.60 
.29.28"

.50

.92

.41

.45
Dry.

1.85

Dis 
charge.

Sec.-ft.
a 0.54

0.35
2.40
o.ll
a.28

.0 

.0

52.00

Date.

1916. 
May 25

26

Aug. 12

Nov. 20
23

1917. 
May 18
July 12

Made by  

.... .do .................

.....do.................
L. B. P. Miles.... ......
.....do.................
.....do.................
.....do.................

P. A. Fetterley.. .......

.....do.................

.....do.................

Gage 
height.

Feet. 

2.20
3.00
.78
.30
.19

Dry.
. .do..

.91
Dry.

. .do..

. .do..

Dis 
charge.

Sec.-ft. 

70.00
265.00

1.45
o.04

.0

.0

.0

3.6
.0
.0
.0

123678 c
o Discharge determined by using a 24-inch weir. 
 30



466 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 189S-1917.

Daily discharge, in second-feet, of McEachran Creek at McCoy's ranch, Sask., 1914-1917.

Day.

1914. 
1..........
2.......

5.......... 

6..........
7.... ......
8..........
9..........

10..........

Day.

1915. 
1.........
2... ......
3.........
4.........
5.........
6.........
7. ........
8.........
9.........
10.........
11.........
12.........
13.........
14.........
15.........

Day.

1916. 
1......
2...... 
3......
4......
5......
6......
7......
8......
9......

10......
11......
12......
13 ......
14......
15......

i

May.

0.54
.54

.37

.37
94

.24

.24

Mar.

Mar.

Jane

0.01
,01
.01

f»Q

.04 

.04
04

.02

.02

Apr.

8.60 
10.00 
13.60 
15,30 
12.30
8.00 
6.60 
4.90 
4.60 
4.60
3.60 
2.90 
2.60. 
1.94 
1.62

Apr.

800.0 
956.0 
676.0 
376.0 
140.0
131.0
170.0 
147-0
WO
764
884

1,096..

0
0
0
n

576.0 
388.0
158.0

Day.

1917. 
1.........
2.........
3.........
4.........
5.........
6.........
7. ........
8.........
9.........

10.........
11.........
12.........
13.........
14.........
15.........

July.

0.02
.02
.01
.01
.01 
.01
.01
.01

0

May.

0.08 
.08 
.08 
.08 
.06
.04 
.04 
.03 
.01 
.01

0 
0 
0 
.22
.41

May.

16.00 
15.60 
14.80 
14.00 
13.40
12.50
11.30 
10.70
10.40

9.20
8.60
6.50 
4.00
2.50

Apr.

228 
174

Day. May. June.

1914. 
11............ 0
12............
1 Q

14
15............
16............

18............ 
19
20

June.

4.10 
4.10 
4.10 
4. 10 
4.10
4.50 
4.30 
3.80 
3.10 
1.94
1.51 
1.35 
1.08 
1.08 
.99

June.

21.0 
18.0 
13.1 
11.0 
8.0
6.5
5.6 
5.0
3.0
3.0
3.0
2.5
2.5 
2.5
2.5

May.

28.0 
15.3 
9.8 

23.0 
35.0
33.0 
37.0 
29.0 
27.4 
25.0
19.5 
12.4 
10.1 
9.8 
7.0

.....

July.

1.51 
1.08 
.86 
.74 
.65
.59 
.41 
.35 
.35 
.35
.31
.14 
.07 
.18 
.11

July.

12.50 
12.50 
11.60 
10.40 
8.00
5.00
5.00 
5.00

42.00
63.00
58.00
50.00
41.00

34.00

Aug.

0.02 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.02 
.02

Aug.

0.65 
.70 
.65 
.55 
.47
.26
.26 
.14
.06
.00
.00
.00
.00 
.00
.00

June. July.

1.00 0.08 
.94 .08 
.91 .08 
.88 .08 
.82 .06
.79 .06 
.79 .04 
.76 .04 
.43 .04 
.38 .00
.36 .00 
.34 .00 
.28 .00 
.22 .00 
.18 .00

24 0. 02 
24 .04 
24 .08 
24 .08 
24 .08

.13 .08 
13 .04 
13 .04 

.13 .04 

.13 .04

July.

0 
0 
0 
0 
0
0 
0 . 
0 
0 
0

Day. Mar

1915. 
16......... .....
17......... .....
18......... .....
19......... .....
20......... .....
21......... .....
22......... .....
23......... .....
24......... 5.6
25......... 13.0
26......... 13.0
27......... 12.3
28......... 10.6
29......... 10.0
30......... 10.0
31...:..... 9.3

Day.

1916. 
16......
17......
18......
19......
20......
21......
22......

24......
25......
26......
97

28......
9Q

30......
31......

Mar.

......

100 
200 
400 
700 .

Dify.

1917. 
16. .............
17
18..............
19
20..............
21 ..............
22..............
OQ

24..............
OC

26..............
27..............
28..............
29 ..............
Of»

31..............

Day.

1914. 
21............
22. ...........
o*)

24. ...........
25............
26............
27............
28............
29............
30............
31

Apr.

. 1.35

. 1.08
.86
.86

. .65

.50

.50

.44

.35 

.35

.35 

.24 

.24 

.14 

.11

May.

0.53 
.33 
.22 
.22 
.13
.13 
.13 
.13 
.13 
.22

27.00 
18.60 
8.60 
6.20 
5.50
4.70

Apr. May.

116.0 2.00 
73.0 2.00 
67. 0 2. 00 
83.0 2.00 
50.0 2.00
39. 0 2. 70 
31.0 1.60 
31.0 1.20 
26.0 1.00 
22.0 68.00
19.0 237.00 
15.6 72.00 
15.2 34.00 
15.6 26.00 
16.0 32.00 
...... 24.00

Apr.

81 
94 
61 
55 
80

205 
81 

154 
162 
127
49 
41 
35 
31 
23

May.

0.13 
.13 
.13
.08 
.08
.04 
.04 
.02 
.02 
.01 
.01

June.

0.74 
.65 
.65 
.65 
.65
.59 
.50 
.50 
.50 
.41
.65 
.50 
.99 

3.60 
3 fiO

June.

2.5 
12.5 

2.5 
2.4 
2.3
2.3 
2.2
2.0 
2.2 
7.1 

13.4 
9.5 
6.5 

14.0 
14.8

May.

3.6 
«3.6 

3.6 
2.1 
2.1
1.9 
2.0 
1.9
1.8
1.8
1.7 
1.6 
1.5 
1.5 
1.3 
1.1

June. 1 July.

0.04 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.02 
.02

July.

0.27 
.27 
.24 
.22 
.14

.10 

.09 

.08 

.06 

.04

.04 

.04 

.03 

.03
(Yt

.02

July.

29.00 
24.00 
16.00 
6.50 
2.80
2.50 
1.80 
1.00 
1.00

.75

.75 

.70 

.70 

.60 

.60 

.60

June.

0.18 
.16 
.16 
.14
.14
.12 
.10 
.10 
.10 
.10
.08 
.08 
.08 
.08 
.08

0 
0 
0 
0 
0
8 
0 
0 
0 
0 
0

Aug.

0.02 
.02 
.02 
.02 
.02
.02 
.02 
.02 
.02 
.03
.01 
.01 
.01 
.01

Aug.

.00 

.00 

.00 

.00 

.00

.00 

.00 

.00 

.00 

.00

.00 

.00 

.00 

.00 

.00 
Dry.

July.

0.00
.00 
.00 
.00 
.00
.00 
.00 
.00 
.00 
.00
.00 
.00 
.00 
.00 
.00 
.00

a Estimated.
NOTE. 1914: No flow July 10 to Oct. 31. 
1915: No flow Aug. 30 to Oct. 31.
1916: Stage-discharge relation aflected byice Mar. 28 to Apr. l; discharge estimated. No flow Aug. 10-31. 
1917: Stage-discharge relation aflected by ice Apr. 8-13. Data inadequate for determination of dis 

charge. Ice going out Apr. 10-13. No flow July 10 to Oct. 31.
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Monthly discharge of McEackran Creek at MeCoy's ranch, Sask., 1&14-1&17. 

[Drainage area, 107 square miles.]

Month

1914. 
May...............................

July...............................

The period ..................

1915. 
March 21-31.......................

July..............................

The period........ ..........

191&. 
March 28-31 .......................

May..............................

July..............................

The period ..................

1917. 
April 14-30. . ......................
May..............................

July..............................

Discharge in second-feet.

Maximum.

0.54 
.08 
.02

13.00 
15.30 
27.00 
4.50 
1.51 
.02

700.00 
956.00 
237.00 
21.00 
03.00 

.70

262.00 
37.00 
1.00 
.08

Minimum.

0.01 
.01

5.60 
.11 
.00 
.41 
.02 
.00

100.00 
15.20 
1.00 
2.00 
.60 
.00

23.00 
1.10 
.08 
.00

Mean.

0.200 
" 0. 030 

.004

10.50 
3.60 
2.40 
1.90 
.30 
.02

350.00 
272.00 
22.00 
6.40 

15.70 
.12

105. 00 
11.40 

.36 

.02

Per 
square 
mile.

0.00200 
.00030 
.00003

.098 

.034 

.022 

.018 

.003 

.001

3.270 
2.540 
.206 
.060 
.147
.mi

.981 

.107 

.003 

.000

Run-off.

Depth in 
inches on 
drainage 

area.

0.00200 
. 00030 
.00003

.00233

.029 

.038 

.025 

.002 

.003 

.001

.098

.486 
2.830 
.238 . 
.067 
.170 
.001

3.792

.620 

.120 

.003 

.000

.74.

Total in 
acre-feet.

12.0 
2.0 
.2

14.2

167 
214 
147 
113 

18 
1

660

2,776.0 
16,185.0 
1.353.0 

381.0 
965.0 

7.0

21,667.0

3,540 
701 

21 
1

4,263

Mean monthly discharge, in second-feet, of McEachran Creek at McCay's ranch, Sask.
191&-1917.

Year.

1914............................
1915............................
1916............................
1917............................

Mar. Apr.

3.6
272.0

a 105. 0

138

May.

0.20

22.00
11.40

9.0CEQ-

June.

0.03
1.90
6.40
.36

2.17

July.

0.004
.300

15.700
.020

4.00
216

Aug.

0
0.02
.12

0

.04
2

Sept.

"o
0
0
0

0
0

Oct.

0
0
0
0

0
0

Total 
in acre- 

feet.

ol4.2
660.0

21,667.0
4, 263. 0

8,863
9,142

85

a Incomplete record not included in average. 

EAST BRANCH OF MeEACHRAN CHEEK AT MeCOY'S RAJTCH, SASK.

LOCATION. In NE. \ sec. 6, T. 1, R. 7 W. third meridian, at McCoy's ranch, 1 mile
above junction with main stream. 

DRAINAGE AREA. 48 square miles. 
RECORDS AVAILABLE. Incomplete records May 26 to August 31, 1916, when station

was discontinued. 
GAGE. Vertical enamel staff fastened to a post and firmly braced to right bank 100

feet above a ford.
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DISCHARGE MEASUREMENTS. Made by wading at ordinary stages, by Weir at low
stages; no equipment for flood measurements. 

CHANNEL AND CONTROL. Sandy bed and channel. Banks high and not subject
to overflow except in extremely high stages, when left bank might be overflowed.
Control is subject to growth of vegetation and may be slightly shifting. 

EXTREMES OF DISCHARGE. Maximum discharge recorded, 138 second-feet May 25;
no flow August 11 to August 31, 1916. 

ICE. Station not maintained during winter. 
ACCURACY. Discharge measurements were taken during season of 1916, but curve

was not plotted. Record poor.

Discharge measurements of East Branch of McEachran Creels at McCoy's ranch, Sash., 1916.

[Made by J. E. Caughey.]

May 25..............................................................................
26..............................................................................

June 24 .............................................................................

Gage 
height.

Feet. 
(a)
4.14
2.59

Dis 
charge.

Sec.-ft. 
138.00
63.00
1.32

a Gage established May 26. 

NOTE. No flow Aug. 11, Sept. 14, and Nov. 23, when station was inspected by L. B. P. Miles.

PORCUPINE CREEK AT NASHUA, MONT.

LOCATION. In NW. i sec. 31, T. 28 N., R. 42 E., 500 feet above the ford, one-fourth 
mile above the highway bridge three-eighths of a mile north of Nashua in Valley 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 11, 1908, to December 31, 1917.
GAGE. Vertical staff in three sections nailed to trees on the left bank, one-fourth 

mile above highway bridge. It is read to tenths twice a day during fluctuating 
stage and once at other times.

DISCHARGE MEASUREMENTS. Made by wading near gage or from a bridge one-fourth 
mile below.

CONTROL. Bed of the stream is of mud. A slight gravel bar forms the control at low 
stages but is soon drowned out as the creek rises, and the control is the whole 
channel below the gage.

EXTREMES OF DISCHARGE. Maximum stage recorded, 18.0 feet, April 11, 1916, deter 
mined by leveling from flood marks (discharge, determined from extension of 
rating curve, about 2,700 second-feet); minimum stage recorded dry August 18 
to September 4, 1909; May 27 to June 7; July 12-29, 1910; June 21 to September 
5, 1911; August 1-31, 1913; August 19, 1916; July 12 to September 30, 1917.

ICE. During winter months discharge very small and observations are discontinued. 
Stage-discharge relation seriously affected by ice.

DIVERSIONS. No diversions during the period covered by this report. A United 
States Reclamation Service canal is practically completed, which will divert the 
entire flow during the irrigation season.

REGULATION. A United States Reclamation Service reservoir on the middle fork of 
the stream will partially regulate flood flow. No storage to December 31, 1917.

ACCURACY. Stage-discharge relation not permanent. Control affected by growth of 
vegetation and by leaves in the fall. At high stages the control may shift. At 
low stages changes are slow and covered by discharge measurements. Gage- 
height readings are fair. Records are fair.
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Discharge measurements of Porcupine Creek at Nashua, Mont., 1908-1917.

Date.

1908. 
July 12

1909.
May 8 
June 23
July 15

16
21

1910.
Mar. 27 
May 9

1911. 
Apr. 19

June 15 
Oct. 8

Apr. 17 
May 30

21 
July 10

1913. 
Apr. 16'
May 11

Made by  

A. F.Huch. ...........

.....do..................

.....do..................

.....do..................

.....do..................

Raymond Richards.... 
M. E.McChristie.......

J. C.Beebe....... ...... 
.....do..... ............
.....do.................. 
W. A. Lamb...........

B.E. Jones............ 
R. R. Randell.......... 
.....do..................
.....do.................. 
.....do.................. 
.....do..................

J.B. Stewart..........
.....do..................

Gage 
height.

Feet. 
1.70

1.85
5.85
4.98
2.70

10.15 
2.1

3.61

3.01 
5.55

8.44 
11.70

3.71 
3.42 
4.02

3.98
o. u/

Dis 
charge.

Sec.-ft. 
0.1

1.0
173
110
27

490
6.8

14.5 
1.5
.4

82

250 
379

12.9 
3.7

9^?

24.5
  Q

Date.

1913.
26

July 16
1914.

Apr. 10
May 22

July 3
Oct. 27

1915.

May 28 
June 24
July 29 

1916.

28 
May 17 
June 19
July 24 
Aug. 20

1917.
Apr. 18
May 14 

29
June 12

Made by  

J. B. Stewart..........
.....do..................
.....do..................

W. A. Lamb...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

A. H.Tuttle.... ........
.....do.................. 
.....do.................. 
.....do..................
,....do.................. 
.....do..................

A. H.Tuttle.... ....... 
.....do..................
.....do..................

Gage 
height.

Feet. 
3.95
3 0C

3.08

4.79
3.20

4.38
o on

5.05
6.97 
3.66
3.84

14.12
4.80 
4.02 
3.76

. 3.84 
3.21

8.16
4.27 
3.68
3.78

Dis 
charge.

Sec.-ft. 
21.5
4 0
.7

58
1.8

19^1

38
1 f>

74
164 

6.5
9.7

804
53 
18.0 
9.1

12.5 
.6

260
28.4 
7.2
6.6

NOTE. 1908: July 12, discharge estimated.
1909: July 15, discharge measurement made from a raft.
1912: May 30, surface velocities reduced by a coefficient of 0.9 were used.
1917: Discharge given for measurement of June 12 is mean of two measurements at same gage height.

Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., 1909-1917.

Day.

1909. 
1. ..........
2...........

4...........
5...........
6........... 
7...........
B. ..........
9...........

10...........
11...........
12...........
13...........
14...........
15...........

Day.

1910. 
1. ..........

3...........
4...........
5...........
6...........
7...........
8...........
9...........

10...........
11...........

13...........
14...........
15...........

Apr.

......

May.

25
25
22.0
19.0
13.0
7.0 
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

Mar.

387

405

June.

4.2
4.2
4 9

4.2
4.2
4.2 
4.2
4.2
4.2
4.2
4.2
4.2
4.2
2.8
2.8

Apr.

116
80
84

116
240

226
205
161
155
126

84
64
58

July.

4.2
2.8

2.8
2.8
2.8 

38
72
76
68
68

122
122
408
244

May.

10
7
7
7
4 0

4.2
4.2
4.2
4.2
4.2

4.2

2.8
2.8
2.8

Aug.

7.0
7.0
7.0
7.0
4.2
4.2 
4.2
4.2
4.2
2.8

.6

.6

.6

.6

.6

June

0
0
0
0
0
0
0

.1
2.8

' 4.2

4.2

4.2
10
10

Sept.

0
0
0
0

July.

2.8
2.8
2.8
.6
.6
.6
.6
.1
.1
.1
.1
0

Day.

1909. 
16...........
17...........
18...........
19...........
20...........
21........... 
22...........
23...........
24. ..........
25...........
26... ......
27...........
28...........
29...........
30...........
31...........

Day.

1910. 
16..........
17..........
18..........
19..........
20..........
21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29...........
30..........
31..........

Apr.

25
19.0
22.0
22.0
25
28
31

May.

7.0
7.0

10.0
7.0
4.2
4.2 
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2

Mar.

425

445
445
^71

292
292
371
610
435
415
531
520
498
396
292

June.

2.8
2.8
2.8
2.8
2.8
7.0 
7.0
7.0
7.0
4.2
4.2
4.2
4.2
4.2
4.2

Apr.

40
40
40
37
34
34
31
28
28
22

16
16
13
13
10

July.

112
38
34
34
38
19.0 
16.0
16.0
16.0
10.0
7.0
7.0
7.0
7.0
7.0
7.0

May.

4.2
4.2
4.2
2.8
2.8
2.8
.6
.6
.6
.1
.1
0
0
0
0
0

Aug.

0.6
.1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

June.

10
10
10
10
10
10
10
10
10
10

7
4.2
4.2
2.8
2.8

Sept.

.. ...

July.
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Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., 1909-1917 
a y j  / ' I/ /^,-^iContinued.

Day.

1911.

5..........

6..........
7..........
8..........
9.----.-...

10..........

11..........
12..........
13..........
14..........
15..........

Mar.

,

Apr.

1.0
1.0
.5
.5

1.0
1.0
1.0
.5
.5

83
43
74
39
28

May.

O r*

3.0
^ ft

3.0
2.0
2.0
2.0
2.0

1.5
1.5
1.5
1.5
1.0

June.

7.8
6.5
9 A

7.8
6.5

4.0
4.0
3.0
2.0
1.5

.8

.8

.8

Sept.

0
0
0
0
0

183
347

347
224
167

68
52

265
OftK

Oct.

1Q

18
24

347
265

187
117
72
64
53

AK

38
34
31
31

Day.

1911. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29.'.........
30..........
31..........

Mar.

8.5
8.5

6.0
6.0
6.0
4.0
4.0

1.0
4 0
8.5
6.0
4.0
2.0

Apr.

25
22
19
18
12

12
15
12
7.8
6.5

6.5
5.2
4.0
4.0
3.0

May.

2.0
2.0
2.0
1.0
1.0

1.0
1.0
1.0
2.0
2.0

3.0
4.0

15
12
12
12

June.

0.5

.5

.2

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

Sept.

142
101
68
52
45

38
31
31
31
28

24
21
18
18

. 18

Oct.

28
24
24
21
18

18
18
18
18
18

18
15
15
15
15
15

Day.

1912. 
1....................................
2....................................
O

4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................

13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19
9ft

21....................................
22
OQ

24....................................
OC

26....................................
27....................................
OQ

on
OA

31....................................

Apr.

125
175
413
665

659
672
686
714

693
fifi^
/me

269

9^7

215
165
155
14.C

120
104
92
80
68

60
56
56
48
11

May.

40
36
32
32

383
245
170
195

76
60
CO

11
36

OO

00

9T

21

18
4.0

200
130

Q9

ftrt

52
7nn

659
455

June.

145
125
100
96
92

64
56
52
40
32

24
21
18

15

36
19

6

2.7
a ft

15
12
12

4.0
2.7
2.7
1.0
1.0

July.

1.7
6.0
2.7
9.0

15

18
12
12
6.0
6.0

4.0

4.0
4.0
6.0

4.0
2 7

4.0
4.0
4.0

2.7
4.0
2 7

2.7
2.7

1.7
1.7
2.7
1.7
1.7
1.7

Aug.

2.7
1.7
1.7
2.7
1.7

1.7
1.7
1.0
1.0
1.0

1.7
1.0
1.0
1.7
1.0

1.7
2.7
1.7

605
749

617
443
OC7

130
92

48
48
52
76
48
44

Sept.

32
24
24
28
32

48
52
48
48
44

40
94

.3
1.0
.3

15
15
6.0
2.7
4.0

12
12
6.0
9.0
6.0

6.0
9.0
6.0
6.0
9.0

Oct.

6.0
6.0
6.0
9.0
6.0

9.0
12
9.0
9.0

18

15
15
9.0

6.0

6.0
9.0
6.0
6.0
9.0

6.0
6.0
6.0
9.0
6.0

6.0
12
12
12
15
12

Nov.

12
12
15
12
12

15
12
12
15
12

12
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discharge, in second-feet, of Pcffeu^ine Creefc at Nashua, Mont., 19&9-1917 
Continued.

Day.

" 1913. 
1...........................

4...........................
5-- .........................

7...........................

9
!».... .......................

11...........................
1*7

10

14...........................
1 ^

17.......................... La

19*
9f>

 >1

22
^
2*...........................
oe

Oft

27
Q-ft

29
*W>

01

1914. 
1...........................
2...........................
3..........................
4.......................... .
5..........................

6...........................
7...--.. ....................
8...........................
^... ........................
10...........................

11...........................
12............ ...............
13...........................
14...........................
15...........................

1ft...........................
17...........................
18...........................
19. ..........................
20...........................

21...........................
22...........................
23............... ............
24...........................
OK

26...........................
27. ..........................
OO-

oo
3ft...........................
31.. ...... ................

Mar.

i sfi
641

01

101

96
48
35

35
35
oe

35
00

33
00

0.0

35
37
91

Apr.

371
OQP*

275
92

80
68
64
48
42

00

OA

31
01

00

oft

20
20
20

17
17
17
14
14

14
14
14
14
14

192
300
409
429
268

214
142

81
62

57
48
31
25
10

18
16
14
12
10

10
10
10
10

ft. 2
5.1
5.1
4.2
3.2

May.

14
14
14
10
10

10
7 £,
7 f\
7 K.

7 PV

7 f\
10

10
14
19

09
26
<>0

31
40

00

°.4
01

00

26

gO

20
94.

19
1Q

17

1.8
4.2
3.2
3.2
2.5

3.2
2.5
3.2
3.2
2.5

3.2
3.2
4.2
3.2
1.8

1.8
1.3
1.8
1.8
1.3

1.3
.8
.8
.8
.8

1.3
1.3!
1 3

June.

t9

12
9.0
9 &
7.5

7 Z
6.3
6.3
5.1

4.2
3.2
3 9

3.2
3.2

3.2
3 0

3 *>

2 C

3.2

i 1
4.2
3 9

3 9

2 K

2 K

2 C

2 K

2 5
2 C

1.3
.8
.5
.5
.8

.8

.8

.8  .8

.8

.5

.5

.5
116
220

142
81
57
35
31

31
19
19
18
16

12
23

101
445
154

July.

2.5
2.5
1.8

1.8

1.3
1.3
1.3
1 1

1.3

.8

.8

.8

.5

.5

.5

.5

.5

.5

.5

.5

.5

57
55
41
39
39

35
13
10
8.6
5.1

86
76
8.6
8.6
5.1

4.2
6.2
6.2
5.1
4.2

2.5
1.8
.8
.8
.5

.5

.8

.8

.5

.5

.8

Aug.

0.8
5.1

10
5.1
1.8

.8

.8

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.8

.8

.8
13
39

220
159
101

71
35
31 .,

Sept.

27
23
14
12
6.2

4.2
3.2
3.2
2.5
2.5

1 8
1.8
1.8
1.3
1.3

1.3
.8
.5
.5
.5

.5

.8

.8
1.3
1.3

1.3
1.3
1.3
1.3
1.3

Oct.

3.2
1.9
1.8
1.8
1.7

4.2
1.5
.6
.6

2.5

1 2
1.2
I.I
2.3
3.4

3.4
3.3
1.4
.9
.8

.8

.7
4.1
4.7
4.0

.9
1.3
2.5
1.9
I 3
1.3

Nov.

1.3
1.3
1.3
1.3
1.3

1 3
1.3
1.3
1.3
1.3

1.9
1.9
1.9
1.9
1.3

1.3
1.3
1.3
1.3
1.3

1.3

........
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Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., 1909-1917 Contd.

Day.

1915. 
1...................
2........ ...........
3...................
4...................
5...............:...

6...................
T... ................
8...................
9...................
10...................

11...................
12...................
13. ..................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22... ...............
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1916. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Mar.

11
2U
214
186
52

186
258
540
603
567
628

Apr.

71

64
64
40
35
30

35
35
24
15.5
15.5

11.8
11.8
9.3
9.3
Q 3

7.2
7.2
7.2
7.2
7.2

1,000
1,040
1,030
1,040
1,020

989
905
775
815
925

1,150
1,070
1,020

956
895

700
612
540
470
402

306
242
158
102
76

52

52
52
42

May.

7.2
7.2
7.2
5.3
5.3

3.8
3.8
3.8
3.8
3.8

3.8
2 K

2.5

120

70

11.8
9.3
7.2

7.2
7 9
7.2
7.2
7.2

175
336
165
110
105
100

42
33
33
33
90

29
29
29
25
25

21
17
17
17
17

17
17
14
14
14

33
95
70
58
42

137
102

95
88
76
52

June.

95
205
IIP,
185
215

150

80

52

40
46
40
on

20

11.8
11.8
11.8

9.3
7 7

7.2
5.3
n Q

n Q
5.3
5.3
5.3
C 0

52
42

42
00

33
33
33
25
25

25
25
25
25
21

21
17
17
11
11

11
17

144
158
88

42
37
52

709
1,000

July.

3.8
3.8
3.8
3.8
3.8

3.8
3.8
2.5

2.5

2.5
2 ft

1 o

1 °.
1 o

2.5
3.8

20
226

85

20
20
24
24
20

20
24
24
16
9.3
9.3

835
488
386
214
88

88
52
52
52
42

42
33
25
IV
11

5.5
5.5

646
165
165

102
21
21
21
11

5.5
11
7.9
7.9

290
137

Aug.

9 3
5.3
5.3
5.3
5 0

C 0

5.3
5.3
C 0

5.3

2.5

.5

.1

.1

.1
13.6

145

145
58
35
24
20

11.8
9.3
9.3
5.3
3.8
3.8

88
21
17
1411 '

7.9
5.5
2.7
2.7
2.7

2.7
2.7
2.7
1.6
.6

.6

.2

.2

.2

.2

.2

.2

.2

.2

.2

.6

.6

.6

.2

.2

Sept.

2.5
1.3
1.3
.5

1.3
.5

1.3-
1.3

1.3
1 °.

1.3
1 ^

3.8

3.8
2.5
2.5
1.3
.5

.5

.5

.1

.1

.1

. 1

.1

.5

.2

.2

.2

.2

.2

.2

.2

.2

.2

.6

2.7
2.7
2.7
1.6
1.6

1.6
1.6
1.6
1.6
1.6

.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

Oct.

0.5
.5

.5

.1

.1

.1
1

.1

.1

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

1.6
1.-6

1.6
2.7

3.9
3.9
3.9
3.9
3.9

3.9
3.9
3.9
3.9
3.9

3.9
3.9
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5

5.5
5.5
5.5
5.5
5.5
5.5

Nov.

0.5
.5
.5

.5

.5
1 3
.5

1 Q
1 0

1 1
1 9

1.3
i Q
1.3
1.3
1 °.

1.3
1 0

1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

5.5
5.5
5.5
5.5
5.5

5.5
3.9
5.5
3.9
3.9

3.9
3.9
3.9
3.9
3.9

3.9
3.9
3.9

Dec.

1 1
1 1
i t
1.3
1 a

1 o
1 0

1 °.
1 0
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Daily discharge, in second-feet, of Porcupine Creel at Nashua, Mont., 1909-1917 Contd.

Day.

1917. 
1. ..............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

Apr.

33
42
42
42

102

458
353
800
989

1,06C

935
962
956
855
905

May.

82
72
67
62
57

52
47
VI
33
33

33
33
33
29
21

June.

7.9
9.9
7.6
7.2

  6.8

6 4
6.0
5.6

6 9

6.4
6.4
4.7
4.7
3.3

July.

2

Day.

1917. 
16...............
17...............
18...............
19...............
20...............

22...............
00

OK

26...............
27...............
28...............
29. ...............
30...............
q-i

Apr.

709
434
250
194
281

254
297
416
385

269
173
126
102
92

May.

1^? 7

13.7
13 7
13.7

10.8
7 9
7.9
7.9

7.9
7.9
5.5
5.5
5.5
5.5

June.

3 0
3.3
3.3
3 Q

3.3

1 3
3.3
q Q

3 Q

2.2

1.3
.6
.2
.2

July.

NOTE. 1908: Station was established July 11, but there was practically no flow that year after July 12, 
except a little July 16.

1910: Water was standing in pools July 12-28, and the stream was dry July 29. There was little or no 
flow the rest of the year.

1911: Stream dry June 21 to Sept. 5.
1912: Water over the gage Apr. 3 and over the banks Apr. 4r-14. The daily discharge Apr. 3-14 derived 

from gage heights estimated from flood marks and notes furnished by the observer.
1913; Discharge for August, practically zero.
1914: Nov. 22-30., discharge estimated 1.3 second-feet.
1917: Water standing in pools after June 29, except July 6-7 and 9-10, when about 0.2 second-foot was 

flowing.

Monthly discharge of Porcupine Creek at Nashua, Mont., 1909-1917.

Month.

1909. 
April 24-30...............................................

July......................................................

1910. 
Ma.cn 13-31..............................................
April.....................................................
May.....................................................

July.....................................................

The period................................ ..........

1911. 
March 19-31. .............................................

July......................................................

October. .................................................

The period. ........................................

Discharge in second-feet.

Maximum.

31 
25 
7.0 

408 
7.0

610
240 

10 
10
2.8

8.5 
83 
15 
9.0 
.0 
.0 

347 
347

Minimum.

19.0 
4.2 
4.2 
2.8 
0

292 
10 
0 
0 
0

1.0 
.5 

1.0 
.0 
.0 
.0 
.0 

15

Mean.

25 
8.2 
4.2 

56 
1.8

419 
82.1 
31.0 
5.36 

- .36

5.3 
14.8 
3.48 
1.95 
.00 
.00 

89.5 
53.1

Run-off 
(total in 

acre-feet).

342 
607 
253 

3.440 
110

4,652

15,800 
4,890 
1,910 

319 
22

22,900

137 
881 
214 
116 

0 
0 

5,330 
3,260

9,938
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Monthly discharge of Porcupine Creek at Nashua, Mont., 1909 1917 Continued.

Month.

1312.

July......................................................

The period.........................................

1913. 
March30-3I......   ......-   ..........................

July.....................................................

The period. ........................................

1914.

April.....................................................
May......................................................

July....................................................

T he period. ........................................

1915. 
A pril 10-30 ...............................................

July.. ....................................................

The period. ........................................

1916. 
March 21-31.... ..........................................

May

July.....................................................

The period. ........................................

1917. 
April.........   .........................................
Vay.......-~. .......... ...............................

July..........-...-..   ...............................

Discharge in secondr-feet.

Maximum.

714 
7M 
145 
IS 

749 
52 
IS 
 15

641 
611 

40 
12 
2.5

101 
429 

4.2 
445 
86 

220 
27 
4.7 
1.9

71 
336 
336 
226 
145 

3.8 
.5 

1.3 
1.3

628 
1,150 

137 
1,000 

835 
88 
2.7 
5.5 
5.5

1.060 
82 
9.9 
.2

Minimum.

44 
4.0 
1.0 
1.7 
1.0 
.3 

6.0 
12

180 
14 
7.5 
2.5 
.1

31 
3.2
.8 
.5 
.5 
.5 
.5 
.6

7.2 
2.5 
5.3 
1.3 
.1 
.1 
.1 
.5 

1.3

11
42 
14 
11 
5.5 
.0 
.2 

1.6 
3.9

33
5.5 

.& 

.0

Mean.

330 
153 
36.4 
5.07 

104 
19.0 
9.19 

12.8

410 
82:0 
19.0 
4.67 
.94

49.8 
84.1 
2.06 

51-8 
16.9 
22.7 
4.02 
2.01 
1.38

24.6 
47.6 
59.7 
19.1 
17.6 
1.09 
.38 

1.03 
1.3

314 
616 
42.6 
93.9 

131 
6.05 
1.22 
4.29 
4.52

429 
27.2
4.28

Run-off 
(total m 

aere^eet).

19,600 
9,410 
2.170 

313 
6,400 
1,130 

565 
279

39,909

1,630 
4,880 
1,170 

278 
58

8r Q2»

1,680 
5.000 

127 
3,030 
l.«0 
Ir 400 

239 
124 
82

12,700

1,020 
2,930 
3,550 
1,170 
1,080 

65 
23 
6t 
23

9,920

6,850 
36,700 
2,620 
5,590 
8,fl6O 

372 
73 

264 
161

60,700

25, S» 
1,679 

255

27,400

NOTE. 1908: Practically no flow after station was established July 11. 
1910: Little or no flow after July.
1917: After June 29, water standing in pools except for July 6-7, 9-10, when approximately 0.2 second- 

foot was flowing.
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Mean monthly discharge, in second-feet, of Porcupine Creek at Nashua, Mont., 1909-1917.

Year.

1909..................
1910..................
1911. .................
1912...................
1913..................
1911..................
1915..................
1916..................
1917...................

Average.....'.........
Median...............
MaiciTniiTn
Minimum...

Mar.

6419
c5.3

«410
/49.S

3'91 A

Apr.

82.1
14.8

330
09 A
0,1 1

616
49Q

208
83.1

616
14.8

May.

8.2
31.0
3.48

153
1Q f\

2.06
47.6

37.1
27.2

153
2.06

June.

4.2
5.36
1.95

36.4
4,67

59.7
oq Q

4.28

29.1
5.36

93.9
1.95

July.

56
.36

0
5.07

94
16.9
19.1

0

25.5
5.07

131
0

Aug.

1.8
0
0

104
0

22.7
17.6
6.05
0

16.9
1.8

104
0

Sept.

0
89.5
19.0
0

1.09

0

14.4
1.16

89.5
0 .

Oct.

0
53.1
9.19
0
2.01
.38

4 OQ

0

8.62
1.20

53.1
0

Nov.

<*12.8

L38
1.03

.

Dec.

M.3

Total in 
acre- 
feet.

22,909
9,940

39,900
8.020

12,700
9,920

60,700
27, 400

23.800
17,800
60,708
8,020

« Apr. 24-30. 
6 Mar. 13-31. 
c Mar. 19-31.

d Nov. 1-11. 
e Mar. 30-31. 
/ Mar. 15-31.

9 Apr. 10-30. 
ft Dec. 1-9.

i Mar. 21-31. 
* Nov. 1-18.

NOTE. Means for periods less than a fall month but exceeding 15 days were considered means for the 
month in finding average and median flow. The median flow given was obtained by arranging the 
monthly means in their order of magnitude and taking the middle mean, or, if their number was even, 
the average of the two middle means. B y using daily discharge a somewhat lower median discharge would 
be obtained.

STATIONS ON CANALS. 

FORT BELKNAF CANAL NEAR CHINOOK, MOKT,

LOCATION. In SE. \ sec. 20, T. 33 N., R. 18 E., at the highway bridge half a mile 
below head gates of canal on Milk River, 8 miles west of Chinook, in Blaine County.

RECORDS AVAILABLE. June 21, 1903, to December 31,1917.
GAGES. Vertical staff on downstream side of first bent of piles from left bank. From 

1903 to 1910 gage located at highway bridge one-fourth mile below. Both gage 
and bridge washed out by high water of June, 1908, and new gage installed June 
27, 1908, at different datum within a few feet of old site. Datum raised 0.62 
foot May 3, 1917.

DISCHARGE MEASUREMENTS. Made from bridge or by wading below gage.
CHANNEL AND CONTROL. A check weir half a mile below the gage causes backwater 

at gage. Aquatic plants that grow in canal reduce velocity considerably in last 
part of irrigation season.

EXTREMES OF DISCHARGE. Maximum discharge recorded 237 second-feet on May 
31,1906.

REGULATION. Flow controlled by head gates.
ACCURACY. Stage-discharge relation not permanent. Numerous discharge measure 

ments and records of changes in check weir necessary to define changes in rating. 
Records fair.
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Discharge measurements of Fort Belknap canal near Chinook, Mont., 1903-1917.

Date.

1903.

July 25
Aug. 21

IQfid

1Q

Aug. 9

1905. 
Apr. 10 

22
May 19 
June 16 
July 1 

12
20 
28
29

Aug. 3
3

15 
23

1906. 
Apr. 5

11
lo
18
22
24 

May 8 
22

July 3 
20
27 

Aug. 11 
24

Sept. 4 
21 

1907.
May 14

20

July 5
17
29

Aug. 16
19
26

Sept. 10
27

1908.
Apr. 10

23
May 7

16
23

June 1
Aug. 412'

1909.
Apr. 20
May 12

22

30
Aug. 2

20
Sept. 13

27
Nov. 18

1910. 
Apr. 30 
May 5

13
19

Made by  

E. W. Myers...........

L. R. Stockman... ..... 
.....do..................
H. M. Morse ........... 
Stockman and Prall. . . . 
H. M. Morse ...........
C rp pvoll

W. B. Freeman........ 
H. M. Morse. ..........
.....do..................
C. T. Prall.............
.....do..................

H. M. Morse........... 
C.T. Prall.............

"W. B. Freeman........
.....do..................

Babb and Freeman ....
Freeman and Morse. . . .
.....do.................. 
"W. B. Freeman........ 
.....do..................
.....do.................. 
H. M. Morse ...........
W. S. Hartman........ 
H.M. Morse........... 
.....do..................
W. S. Hartman........ 
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Follansbee and Pierson.
J. B. Pierson. ..........
.....do..................
.....do..................

Stewart and Huch .....
A. F. Huch. ...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.................
.....do.................
.....do.................

M. E. McChristie...... 
.....do.................
.....do............. .
.....do.................

Gage 
height.

Feet.

3.25
.75

2 04

2 no

3 on
Q1

2.83 
2 no
2.70 
2.60 
3.18 
9 e>7
1.50 
3.62
9 1*1

2 CO

3.00

2.62 
.65

3.68
3.46
3.25 
3.25
2.23
2.29 

.72 
2.93
1.62 
2.85 
2.45 
1.82 
2.71
1.05 
2.11

2.80
2 4C

2.89
2.88
3.11
3.45
3.39

3.25

2.47
3.70
3.69
3.69
3.78
3.82
2.91
2.99

2.70
2.65
2.25
2.75
2.25
2 OC

2.18
2.01
2.15

2.56 
2.62
9 fi^;
2.64

Dis 
charge.

Sec.-ft. 
87.0
76.0

.8

QC

7^
nn

9 ^

51 
64
46 
28 
68
99

5
130

55
63
68

15

134
107
105 
106
26.6
29.0 

.91 
64.6
11.0
61.6 
22.3 
4.84 

12.2
5.46 

14.7

108
56.0

25.0
33.6
54.4
66.9
60.7
on q

54.3
7.7

22.4
106
88.3
97.7

109
108
63.4
69.1

67
64
43
63
38
00

29
179

24
0

66 
68
en

62

Date.

1910. 
May 26

1911. 
Apr. 11

22
May 1

  8
12
99

27 
June 12

20 
26 
29 

July 8
27 

Aug. 1

1912.
May 18 
June 27
July 8 

26
Aug. 27 

1913.
May 4 

17
June 4 

17
27

July 10 
24

9 
1914. 

Apr. 28 
May 4

16 
25

20 
29

July 1

11
10

22 
24

1915. 
Apr. 24

1 Q

July 1

Aug. 3

1916.
Apr. 24

OQ

July 19 
Aug. 15

22 
June 2 

16
oq

Made by 

M. E . McChristie .......
....do..................

J. C. Beebe... ..........
....do..................
....do..................
....do..................
....do..................
....do.................. 
....do.... ..............
....do.................. 
....do.................. 
....do.................. 
....do.... ..............
....do.................. 
....do..................

R. R. RandelL... ...... 
.....do..................
.....do.................. 
.....do..................
.....do..................

.....do.................

.-...do................. 

.....do.................
-....do.................
..-..do.....-.-.....-.-. 
.....do................. 
.....do. ................
.....do.................

B. E. Jones............ 
.....do................. 
.....do.................
.....do. ............ -.1-
.....do................. 
.....do.................
.....do................. 
.....do.................
.....do................. 
.....do.................

...-.do.................

...-.do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

..-..do.................

.....do.................

.....do.................

.....do.................

A.H.Tuttle. ..........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do................. 
-....do................. 
...-.do.................
.....do.................
.....do.................

height.

Feet. 
2.75
2.70

2.14
2.96
3.00
2.86
2.71
2.16
2.11 
1.74

2.20 
1.56 
1.87
2.23 
2.03

.38 
1.08-
1.15 
1.50
1.75 

1 53
1.68
2.49 
2.65

1.88 
2.70 
2.33
2.90

2.72 
2.55

2.72 
2.83 
2.95

2 no

1.60
o 7C

2 60
2 40
2.50
2 80

i on

2.48
2.73
O £9

2 7Q

2.67
1.26
1 Q7

2.22
1.58
1 60

I CO

2 1 9

2.12
2 cn

1 7Q

  lo
1.47 
1.87 
1.92 
2.14
1.85
1.74

Dis 
charge.

Sec.-ft. 
81
72

50
104
110
97
94
51
45 
32
UO

55 
26 
33
48 
44

.4 
11.1
12.4 
13.4
9.6

99 a

32
58 
61
47
25 
42 
14.4
26

75 
70

72 
68 
63

5
27
99

20
27

7 Q

4.3

63
79
64
74
60

O Q

OK

40
199

14.4

41.5
or Q

40 0

7 0

12 6

ix. i

39.6 
43.0
CO a

AQ Q.
41.4

NOTE. 1904: May 9, head gates opened during measurement; result doubtful 
1905: Aug. 3, stage-discharge relation affected by backwater from check in c 

estimated. 
1912: May 18, discharge estimated.

sanal. Aug. 23, discharge
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Daily discharge, in second-feet, of Fort Belknap canal near Chinook, Mont., 1903-1917.

Day.

1903. 
1. ............. ..
2.............. ..
3.............. ..
4.............. ..
5.....:........ ..
6.............. ..
7.............. ..
8.............. ..
Q

10.............. ..

Day.

1904. 
1-... .......
2...........
3
4...........
5...........

6.
7...........
8...........
9..... ..

10...........

Day.

1905. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9.
10..........

11..........
12..........
13..........
14..........
15..........

Ma;

4 
6

Mar.

Day.

1906. 
1...............
2...............
0

5...............

6...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
15...............

Tune. July.

87 
87 
92 
92

r. June. July.

.. 115

.. 110

.. 45

.. 45
45

.. 45
40
40

 > 40 
5 24

Apr.

82 
76 
70 
70 
63

63 
63 
57 
63 
56

54 
60 
60 
60 
66

Apr.

149 
124 
124 
102 
130

163 
130 
124 
118 
112

107 
118 
118 
155 
149

67 
70 
65 
62 
60

57 
55 
50 
50 
45

May.

73 
73 
66 
66 
60

60 
66 
60 
60 
60

60 
60 
54 
60 
54

Day.

11 
12 
^ 
14 
15

Ifi
17
18
TQ

20

1903.

Day.

11
12
13 
14 
15

16 
17 
18 
19 
20

June.

48 
60 
60 
48 
46

44 
42 
40 
38 
36

34 
32 
31 
30 
29

May.

1904

July.

68 
55 
39 
39 
39

47 
54 
62 
54 
47

39 
32 
24 
20 
18

June.

130 
130 
130 
130 
130

130

June.

May. June

60 18 
65 21 
70 19 
65 18 
65 18

65 18 
70 80 
65 90 
75 95 
70 92

Aug.

64 
64 
65 
64 
63

62 
61 
59 
54 
46

38 
30 
25 
20 
15

July.

17 
17 
17 
17 
17

17 
17 
26 
50 
50

60 
90 
130 
113 
147

Day

1905 
16.....
17.....
18.....
19.....
20.....

21.....
22.....
23.....
24.....
25.....

26.....
27.....
28.....
29.....
30.....
31 .....

July.

July.

40 
40 
40 
40 
40

40 
43 
43 
40 
35

Day.

1903. 
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Day.

1904. 
21............
22............
23............
24. ...........
25............

26............
27............
28............
29............
30. ...........
31............

Mar. Apr.

'.......... 66
.......... 66
.......... 66
.......... 66
.......... 73

.... ...... 66

.... ...... 64

.... ...... 66

.......... 66

.......... 66

.... ...... 66

.... 10
9
8
8
g

0 66 
4 60 
8 73 
2 79 
2 ......

Day.

1906. ' 
16.... ,-------.
17.....
18.....
19.....
20.....

2i:....
22.....
23.....
24.....
25.....

26.....
27.....
28.....
29.....
30.....
31 .....

Apr.

163 
163 
90 
49 
34

32 
30 
23 
21 
26

20 
15

May.

54
48 
48 
48 
48

36
48 
66 
73 
79

73 
66 
60 
60 
54 
54

June.

107 
102 
97 
102 
102

'l07 
107

. 87
97 
97

May.

110 
115 
120 
120 
120

125 
120 
120 
120 
120 
120

June.

28 
27 
26 
25 
24

23
22 
21 
20 
19

18 
17 
16 
30 
40

May.

57 
73 
43 
44 
50

130 
163 
180 
210 
210 
237

July.

June.

95 
90 
90 
90
85

80 
75 
72 
75 
70

July.

14 
11
8 
7 
5

5 
4 
4 
4 
3

3 
3 

130 
55 
70 
70

June.

*

July.

31 
28 
24

Aug.

9 
5 
3 
2 
2

2 
1 
1 
1 
1

1 
1 
1 
1 
1 
1

July.

105 
105 
98 
78 
60

45 
39 
34 
28 
17

14 
9 
7
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fy discharge^ in second-feet, of Fart Belknap eanat near CMno&k T Mont., 19QS-1917 
Continued.

Day.

1907.

2...........

5.. .........

8.. .........
g

10...........

u.. .........
12...........
13
14...........
15...........

Day.

1908. 
I..........
2
3..........
4-..-.....-
5..........

6..........
7
8..........

10--......-.

11..........
12..........
 to

14..........
15..........

May. June. July.

....... ....... 26

! 26

. ............ 26

99

44
89 44

70 39

Aug.

71
65
58 
58 
58

68 
68 
68 
68
75 ;

75 
75 
75 
75 
75

Apr. May. June. July. Aug.

...... 90 110 70

..... 81 108 78

..... 87 104 74

OQ DC 01

..... 83 85 85
W ot: 07

22 78 85 91

85 76 85 93 
106 87 85 95 
106 95 85 95 
105 98 85 102 
85 104 85 102

Day.

1909. 
1...................................
2...................................
3...................................
4...................................
5...................................
6...................................
7...................................
».... ...............................
9............................ ..
10...................................
11...................................
12...................................
13...................................
14...................................
15...................................
16...................................n.........;.........................
18......^.. ...........................
19............................ ......
26...................................
21...................................
22..................... .....
23...................................
24..........................
25...................................
26........................... .
27...................................
28...................................
29............................ ......
30...................................
si.............................:.....

70 
63- 
63 
63 
63

63 
59 
59 
61 
63

63 
68 
66 
68 
68

Apr.

74 
74 
74 
74
78
78 
81 
81 
85 
85
85 
81 
81 
85 
85
89 
89 
89 
85 
89

Sept.

56 
62 
62 
62 
50

50 
50 
50 
39 
50

39 
39 
16 
16 
16

Sept.

49 
49 
46 
46 
46

46 
46 
46 
46 
43

46 
46 
46 
46 
49

Day.

! 
1 
1 
1
2

2 
2 
2 
2 
2

2 
2 
2 
2
a
3

1907. 
6...........

8...........
9
0..... ......

2...........
3. ..........
4............

7...........

«.. .........
0.... .......

Day.

1 
1 
1
I
5

S

c

f

5 
5

c

May.

8
8
7
7
7
8
7
7
7
6
7 
7 ' 7 
7 
7
8 
7 
6 
5 
4
4 
4
4 
4 
5
4 
4 
4 
4 
4 
5

9 
5 
4 
4 
4
1
4 
4 
0
7
0 
4 
4 
4 
4
1
4 
4 
2 
o
5 
3 
1 
1 
0
8 
5 
5 
5 
8 
0

1908. 
6.. ........
7. .........
8..........
9..........
 0. .........

Fl ..........
'2..........
K. .........
4

»6. .........
37. .........

"9
0..........
1

May. June. July. Aug.

62 ....... 3
62 ....... 3
62 ....... 3
.... ....... 3-

....... ....... 3

....... ....... 3

....... ....... 3

....... ....... a

....... ....... 5

....... ....... 5

/...... ....... a
....... ....... 4
....... ....... . 4
.............. 6
....... ....... 7
....... ....... 7

Apr. May.

81 100 
120 113 
120 126 
117 117 
115 115

111 117 
111 112 
110 110 
115 108 
120 106

115 110 
120 117 
115 121 
108 119 
111 121 

..... 121
i

June.

50 
55 
61 
67 
66
66 
66 
66 
66- 
66
6S 
60 
60 
60 
63
65 
66 
66- 
73 
80
0 
0 
0 
0 
0
0 

36 
36- 
38 
38

July.

38 
40 
44 
44 
46
46 
44 
44 
46 
4&
4-4 
44 
42 
42 
42
42 
42 
42 38- 
44
49 
4& 
46 
44 
49
49 
54 
54 
0 
0 
0

Aug.

16 
30 
30 
34 
38
38 
34 
34 
34 
32
32 
34 
36- 
38

36
38

32 
30
30 
30 
30 
32 
30
30 
30 
30 
30 
30 
30

4 75 
1 68 
4 68 
4 68-
0 68

4 68
9 62 
5 62 
3 50 
8 44

9 44 
4 39 
4 39 
5 39 
S 39 
S 56=

June. July. Aug

85 106 65 
85 106 63 
85 109 63 
85 102 59 
85 102 59

85 104 59 
85 106 56 
85 106 56 
85 102 56 
85 102 56

85 89 56 
85 85 56 
85 78 52 
85 74 52 
85 70 52 
85 70 52

Sept.

30 
30 
30 
30 
30
30 
30 
30 
30 
17
17 
17 
17 
15 
15
14 
13

12 
12
12 
22 
22 
22 
21
21 
20 
20 
20

Oct.

20 
20 
20   
20 ! 
20
21 
22 
22 
23 
24
24
24 
24 
24 
24
24 
25 
26 
26 
26
25 
25 
24 
24 
24
25 
25

> 26 
26 
25 '

Sept.

16 
16 
22 
22 
19

19

.......

. Sept.

49 
46 
43 
43 
43

43 
56 
43

......

Nov.

24 
24 
24 
22 
20
18 
18 
18 
18 
18
18 
18 
18
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Daily discharge, in second-feet, of Fort Belknap canal near Chinook, Mont., 1903-1917  
Continued.

Day.

1910. 
1. .............
2..............
3..............
4... . . ....
5..............

6..............
7..............
8. ....... ......
9..............

10..............

Day.

1911. 
1..........
2..........
3. .........
4. .........
5..........

6..........
7..........
8-. .........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Day.

1912. 
I. .........
2. ........
3..........
4..........
5..........

6..........
7.........
S. .........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

May.

67 
67 
67 
67 
67

67 
70 
70 
67 
67

Apr.

June.

May.

110 
110 
110 
110 
110

86 
86 
99 

110 
110

116 
95 
94 
94 
94

July.

12 
12 
12 
12 
14

8.6 
8.6

14 
10 
10

10 
9-5
8.5 

10 
17

June. Day.

75 11 
72 12 
72 13 
72 14 
72 15

72 16
72 17 
72 18 
67 19 
67 20

June.

51 
51 
51 
51 
51

43 
43 
43 
43 
38

34 
30 
30 
30 
27

Aug.

13 
13 
13
10 
10

10 
o s
9 3 
9^3
8.5

12 
11 
12 
11 
11

July.

28 
29 
30 
31 
32

33 
33 
42 
49 
56

55 
55 
52 
49 
54

Sept.

9.5 
9.5 
9.5 
9.5 
9.5

9.5
9 C

9.5 
9.5 
9.5

9.5 
8.5 
7.6 
6.8

ia

1910.

Aug.

43 
50 
50
48 
44

43 
43 
43 
44 
38

43 
30 
34 
34 
30

Oct.

8.5 
6.8 
6.8 
6-0 
5.2

4.6 
2.8
2.8
2 ft - 0

2.8

2.8 
2-8 
2.8 
2.8 

. 2.8

Sept.

16
21
17 
17

8

5 
2 
0

Nov.

2.8 
2.8 
1.8 
1.8 
1.8

1.3
.8
.8 
.8 
.8

.8 

.8 

.8 

.8 

.8

May. June. Day. May.

67 67 2 
67 2

1910.

2--...--.-....
67 ......... 23.............
67 ......... 24.............
67 ......... 25.............

62 ......... 26.............
62 ......... 27. ............
62 ......... 28.............
62 ......... 29.............
62 ....... 3d- ------------

3

Day.

1911. 
16..........
17..........
18..........
ia
20..........

21 ..........
22..........
23..........
24..........
91

26..........
97

28..........
29..........
 30..........
01

Day.

1912. 
16..........
17..........
18..........
1,9..........
20..........

91
*>9

23..........
24..........
25...........

26..........
97

28..........
29
30. .........
01

Apr.

158 
158 
158 
94 
86

79 
94 
86 
79 
94

June.

6.0

9.5 
12 
21 
12 
12

May.

116 
116 
110 

86 
86

94 
51 
76 
76 
80

80 
45 
45 
45 
45 
51

July.

20 
12
7-8

15 
14

15 
15 
15 
15
15

13 
11 
16 
15 
15 
15

June.

27 
43 
43 
65 
65

72 
72 
79 
80 
80

43 
48 
30 
30
27

Aug.

7.8
8-5 
7.8
7.8 
7.8

7.8 
6.8 
6.8 
6.8 
7.0

7.0 
9.5. 
9-5
8.5 
8.5 
8.5

July.

61
66 
58 
59 
57

58 
56 
52 
54 
54

51 
48 
47 
45 
48 
45

Sept.

8.5 
8.5 
8.5
8.5 
7.6

7.6 
6.0 
6.8 
6.8 
6.8

6.8
8.5 
8.5 
8.5 
8.5

62 
62 
73 
73 
81

81 
81 
81
75 
75 
67

June.

56 
59 
59 
59 
59

Aug.

30 
21 
31
26
27

27 
30 
33 
35 
34

34 
35 
27 
16 
16 
16

Oct.

2-8
2-8 
2.8
2.8 
2.8

2.8 
2.8 
2.8 
2.8 
2.8

2.8 
2,8 
2.8 
2.8 
2.8 
2.8

Sept.

... ..

Nov.

o.»

------
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Daily discharge, in second-feet, of Fort Belknap canal near Chinook, Mont., 1903-1917 
Continued.

Day.

1913. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Day.

1914. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

Day.

1915. 
1...........
2...........

4...........
5...........

6...........
7...........

9...........
10...........

11...........
12...........
13..'.........
14...........
15...........

Apr.

Apr.

10

39
39
64
39
CO

May.

22
20
20
20
23

25
26
32
41-50

44
45
51
40
25

Apr.

May.

76
80
on

70
62

64
en

64
fiA

67

68
74
79
7470

June.

55
54
54
58
58

57
54
56
55
7^

77
77
73
72
65

May.

83
80
80
70
70

80
80
86
90
90

96
89
80
79
77

June.

61
58
49
97
16.0

.5
97

19.5
Q I

2 2

2 9

3.2
3 9

3 9

3 9

July.

30
27
21
21
10

14
13
15
18
26

25
31
30
29
30

June

62
60
58
60
58

55
52
63
47
42

41
41
38
7.5
7.0

July.

25
25
25
25
97

37
37

2 O

32
09

19.5
16.0

19 ^

Aug.

19
18
17
13
23

27
28
27
27
26

27
26
26
26
24

July.

18
18
18
18

18
18
18
16
16

18
19
19
19
17

Aug.

-11.0
12.5
19 PI

12.5
1 9 K

12.5

1 0 K

19 ^

12.5
12.5

19 t\

Sept.

8
8
8
8
8

8
10
9
8
8

6
7
7
6
6

Aug.

0.5
.4
.4

.3

.3

.2

.2

.1

.0

.0

Sept.

12.5
12.5
1O K

19 K

12.5

i 9 K

12.5
1 9 K

14.2
14.2
14.2
14.2
i 9 c

Day.

1913. 
16..........
17..........
18..........
19..........
20..........

21..........
22. .........
23..........
24..........
25..........

26........:.
27..........
28..........
29..........
30..........
31..........

Day.

1914. 
16...........
17...........
18...........
19
20...........

21. .._.......
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Day.

1915. 
16..........
17..........
1 ft

20..........

21..........
22..........
00

24..........
OK

26..........
27..........
28..........
29..........
on

31..........

Apr.

42
42
42
23

Apr.

53
64
62
62
67

64
62
59
59
67

64
62
62
62
80

......

May.

46
32
28
31
31

26
34
29
31
32

31
32
37
39
43
40

Apr.

43
43

50
80
80
76
76

83
76
80
83
83

May.

72
72
75
75
72

55
55
52
68
68

64
61
62
64

61

June.

CO

55
63
70
56

55
55
52
48
48

51
47
47
51
38

May.

76
75
74
75
77

70
69
68
67
69

65
64
60
55
65
60

June.

4.2
3.2
3.2
3.2
3.2

3.2
3.2
3.2
6.7

19.5

19.5
19.5
23
43
49

July.

01

45
43
51
49

47
45
44
42
38

36
33
31
27
25
22

June.

6.6
6.2
5.8
5.4
7.0

18
18
16
17
18

18
20
25
22
22

July.

11.0
11.0
11.0
12.5
6.7

4.2
4.2
4.2
4.2
4 9

4.2
5.4
6.7

11.0
11.0
11.0

Aug.

91

20
20
17
24

11
10
9
8
7

0
0
0
0
8
8

July.

20
20
25
20

6.4
5.9
3.3
2.6
2.3

1.5
1.0
.8
.7
.6
.5

Aug.

12.5
12.5
12.5
11.0
11.0

11.0
11.0

.0

.0

.0

.0

.0

.0

.0
6.7

11.0

Sept.

4

Aug.

0.0
.0
.0
.0
.0

.0

.0

.0

.2

.7

.5

.4

.4

.0

.2

.0

Sept.

12.5
12.5
12.5
11.0

.....
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Daily discharge, in second-feet, of Fort Belknap canal near Chinook, Mont., 1903-1917 
Continued.

Day.

1916.
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9.......:...

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23..;........
24...........
25...........

26...........
27...........
2S.. .........
29...........
30...........
31...........

 

Apr.

.

6.2
18
20
22
24

26
26
26
26
26

26
26
26
26
22

May.

22
18
18
26
26

28
26<?n
30
on

35
40
41
KO

49

49

63
67
65

70
63
49
46
46

46
Jfi

38
41
41
47

June.

41
47
58
58
58

58
64

58
RA

38
26
33
38
40
 W

38
35
35
43

43
38
38
38
30

30
<?n
30
22
22

July.

21
11

6.2

2.8
2.8
2.8
2.8
2.8

2.8
2.8
1.4
1.4
1.4

1.4

6.2
8.0

9.5
9.5

13
17

17
Q fi

9.5
9.5

13
13

Aug.

13
1 °.

1 Q
1 °.

1 °.

1 °.

13
1 o

13
1 °.

13
1 °.

6.5

11

9.5
13
1 ^

17
19

14
9.5
9.5
9.5

11

11
10

13
13
10.

13

Sept.

1 0

1°.
10

10.

OC

25
*)K

OK
OF;

21
91

9.5
9 C

9.5

9.5
0 1

8
8
8

8
8
8
8
8

8
8
8
8
8

Day.

1917

5...........

6...........
7...........
8...........
9...........
10...........

12...........
13...........
14...........
1 K

16...........
17...........
18...........
19...........
20...........

21...........

oo

24...........
25...........

26...........
27...........
28...........
29...........
30

31...........

May.

12.0
12.0
12.0
10 n

14.0

15.0
24.0
24.0

24.0

24.0
24.0
24.0
25.091 n

21.0
22.0
22.0

24.0

24.0
26.0
26.0
26.0
31.0

00 fl

37.0
43.0

46.0

June.

40 0

34.0
30.0
00 n

30.0
*>.o
30.0
36.0
42.0

43.0
42.0
39.0
on n

35.0

44.0
39.0

48.0

58.0
58.0
58.0

48.0

48.0
55.0
48.0
48.0
48.0

July.

48.0
48.0
48.0
48.0
48.0

48:0
48.0
62.0

78.0

78.0
78.0
78.0

59.0

59.0
59.0
59.0
58.0

58.0
55.0
CO A

53.0
52.0

52.0

52.0
52.0
52.0

Aug.

49.0
55.0
45.0
45.0

43.0
43.0

38.0
QQ A

33.0
00 n

32.0
QQ n

38.0
37.0
oo n

18.0
22.0

oo n

23.0
oo. n

26.0
23.0

25.0

26.0
26.0
27.0
30.0

Sept.

30.0

99 n
22.0
22.0

22.0

22.0

15 0

14.0
12.0
12.0
12.0

12 0
12.0
11.0
11.0
9.7

8.5
-8.5

4 0

3.5
4.2

4.2

4.2
4.2

Oct.

0.4
.4
.4

1.0
1.7

9 1

2.3
9 3
1 9
1.5

1.5
1.5
1.5
1.5
1.5

1.9
1.9
1.5
1.5
i i

 

NOTE. 1904: Canal operated from May 2 to July 23, when it was closed for lack of water.
1906: Apr. 28 to May 20 and June 7-30, canal headgates closed. Practically dry after July 29.
1907: May 19 to June 30 canal in operation but no observer available. Head gates closed Sept. 22.
1908: Gage was washed out by high water June 5 and replaced July 1; mean discharge June 5-30 esti 

mated at 85 second-feet. Head'gates closed Sept. 23.
1909: Gates closed for the season Nov. 18.
1910: Mar. 19 to Apr. 30 no gage readings recorded. See table of monthly discharge for estimated mean 

discharge. Gates closed June 12-20; closed for the season June 26.
1911: Apr. 1-20 total flow estimated at 2,090 acre-feet. July 1-6 discharge estimated. Gates closed for 

season Sept. 8.
1912: Canal dry previous to June 25.
1913: Head gates opened Apr. 27 and closed Sept. 17.
1914: Work was begun on head gates Apr. 6, but there was not ranch flow until Apr. 19; mean discharge 

Apr. 6-18 estimated at 15 second-feet. June 20 head gates raised in afternoon; discharge computed from 
observer's reading and current-meter measurement. Aug. 17-23 gage not read; probably no discharge.

1915: Aug. 23-29 canal dry.
1916: Head gates opened Apr. 16.
1917: Head gates opened May 6. Check gate below gage placed May 6 and raised May 30; partly removed 

July 15-16. Discharge estimated May 1-3 and interpolated May 4-5.

Monthly discharge of Fort Belknap canal near Chinook, Mont., 1903-1917.

Month.

1903.

The period. . .......................................

1904. 
May 9-31. ................................................

July 1-23.............. ...................................

The period. - .......................................

Discharge in second-feet.

Maximum.

107 
92

125 
115
70

Minimum.

87 
87

45 
18 
24

Mean.

100 
90

91 
61 
46

Run-off 
(total in 

acre-feet).

1,983 
714

2,697

4,151 
3,630 
2,098

9,879

123678° 2(
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Monthly discharge of Fort Belknap canal near Chinook, Mont., 1903-1917 Continued.

Month.

July................

The period....

April 1-27... ........

July 1-28.. ..........

The period. . . .

May 12-18. ..........
July................

September 1-21 .....

The period....

April 10-30..........

July................

The period....

April 11-30. .........

July................

The period....

March 19-31.........
April...............

The period ....

Jury... .............

The period....

July................

The period....

1905.

1906.

1907.

1908.

1909.

1910.

1911.

 

1912.

Discharge in second-feet.

Maximum.

100 
82 
79 
60 

130 
65

163 
237 
130 
147

102 
78 
75 
62

120 
126 
110 
109 

70 
56

89 
89 
80 
54 
43 
30 
26 
24

81 
75

116 
80 
66 
50 
21

21 
20 
13 
10
8.5 
2.8

Minimum.

82 
54 
36 
16 
3 
1

15 
43 

130
7

62 
22 
39 
16

22 
76 
85 
70 
52 
43

74 
41 
0

16 
12 '
20 
IS

67 
56

45
27 
23 
16 

0

.0
7.8 
6.8 
6.0 
2.8 

. .8

Mean.

89 
66 
60 
32 
33 
25

95.9
127 
130 
50.9

77.4 
38.8 
62.0 
36.7

105 
102 
87.7 
90.4 
60.4 
46.2

82.1 
62.8 
47.7 
40.4 
32.5 
21.1 
23.7 
19.9

32.8 
63.0 
68.8 
67.0

88.3 
47.3 
48.0 
34.0 
12.3

12.1
12.8 
9.32 
a 46 
3.48 
1.27

Run-off 
(total in 

acre-feet).

883 
3,927 
3,689 
1,904 
2,029 
1,537

'13, 970

5,140 
2,770 
1,550 
2,830

12, 300

1,070 
2,390 
3,810 
1,530

8,800

4,370 
6,270 
5,220 
5,560 
3,710 
2,110

27,240

3,260 
3,860 
2,840 
2,480 
2,000 
1,260 
1,460 

513

17,700

845 
3,750 
4,240 
2,130

11,000

450 
4,250 
5,430 
2,810 
2,950 
2,090 

171

18,200

144 
787 
573 
503 
214 
40.3

2,290
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Monthly discharge of Fort Belknap canal near Chinook,Mont., 1903-1917 Continued.

Month.

1913. 
April 27-30... ............................................
May.....................................................

July.....................................................

September 1-17 ..........................................

1914. 
April 7-30.. ........ ......................................
Mdy................................... ..................

July.....................................................
August ..................................................

The period. ........................................
1915. 

April 10-30...............................................
May.....................................................

July.....................................................

September 1-19. .........................................

1916.

July.....................................................

September ...............................................

1917.

July.....................................................

October 1-20. ............................................

Discharge in second-feet.

Maximum.

42 
51
77 
51 
28 
10

83 
96 
63 
25

.7

80 
80 
61 
37 
12.5 
14.2

26 
70 
64 
21 
19 
25

46 
. 58 

78 
56 
30 
23

Minimum.

23 
20 
38 
10 
0 
0

55 
5.4 
.5 
.0

10 
52 

.5 
2.2 
0 

11

A

6.2 
18 
22 
1.4 
6.5 
8

12 
30 
48 
18 

.5 

.4

Mean.

37.2 
33.1 
57.6 
30.6 
16.7 
7.0

43.0 
74.8 
30.6 
12.7 

.22

56.8 
67.5 
16.3 
15.2 
9.2 

12.8

23.1 
41.9 
41.8 

7.56 
12.4 
12.8

25 
42.4 
57.0 
33.5 
12.7 
1.60

Run-off 
(total in 

acre-feet).

295 
2,040 
3,430 
1,880 
1,030 

236
8,910

2,050 
4,600 
1,820 

781 
13.5

9,260

2,370 
4-150 

970 
935 
566 
483

9,470

687 
2,580 
2,490 

465 
762 
762

7, 750

1,540 
2,520 
3,500 
2,060 

756 
59.5

10,400

NOTE. 1903: Record probably does not cover the total water diverted. 
1907: May 19 to June 30, no observer available, although the canal was in operation. 
1910: Mean discharge, Mar. 19 to Apr. 30, estimated from statements of observer. 
1911: Mar. 25 to Apr. 20, discharge estimated.

Total monthly discharge, in acre-feet, of Fort Belknap canal near Chinook, Mont.,
1903-1917.

Year.

1903.................
1904.................
1905.................
1906.................
1907.. .......... .....
1908.................
1909.................
1910.................
1911
1912.................
1913..................
1914.................
1915.................
1916.................

Mar.

883

6845
450

Apr.

(»)

3,930
5,140
(a)

3,260
63,750

295
2,050
2,370

687

May.

(a)

3,690
2,770

al,070
6,270
3,860
4,240
5,430

2,040
4,600

2,580
1 KAft

3,490

June.

1 980
3' 630
1,900
1.550
fa

5,220
2 840
2 1 Qft

2 01 A

144
3,430
1,820

970
2,490
2 COA

2 390r

July.

714
2 1 Of)

2,030
2,830
2 QQfi

5,560
2,480

2 950'787

1,880
781
QOC

465
0 CAA

1,960

Aug.

1,540

3 si ft
3 71 ft

2 /ViA

o ftQft
573

1,030
13.5

566
762

2 f\0f\

Sept.

1,530

1, 260

171
503

762
7 co

col

Oct.

1,460

914

59.5

Nov.

ciq

40 3

Total.

a 2,690

14,000
12,300

27,200
17,700
11 000

8,910
9,260
9,470
7,750

10,400

12,200

o Record does not include total flow. Results not included in the average. & Estimated.

NOTE. In computing the average flow the canal was assumed dry when no discharge was recorded, 
except as noted for 1903 and 1907.
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WINTER-ANDERSON CANAL WEAR CHINOOK, MONT.

LOCATION. In the SW. \ sec. 4, T. 32 N., R. 20 E., at the highway bridge 2 miles 
below the head of the canal on Milk River and 5 miles southeast of Chinook in 
Blaine County.

RECORDS AVAILABLE. April 22, 1906, to June 20, 1908. Canal not used in 1907.
GAGE. A vertical staff fastened to a post in the bed of the canal just downstream 

from a highway bridge crossing the canal.
DISCHARGE MEASUREMENTS. Made by wading a short distance above the gage.
CHANNEL AND CONTROL. The canal bed below the gage forms the control. It is 

composed of mud, and changes in the control are caused by the deposition of 
silt and the growth of weeds. There are no checks in the canal for several miles 
below the gage.

REGULATION. The flow of the canal is regulated by head gates.
ACCURACY. Stage-discharge relation not permanent. The gage-height record for 

1906 and 1908 good up to June 10, 1908. The gage was washed out June 11, 
1908, and the dam and head gates so badly damaged that it was impossible for 
water to enter the canal after June 24, 1908. Records fair.

Discharge measurements of Winter-And&rson canal near Chinook, Mont., 1906 and 1908.

Date.

1906. 
Apr. 22
May 5

23

27
July 25

Made by  

.....do...... ............

.....do..................

.....do.................

Gage 
height.

Feet. 
3.20
2.25
2.45
3.61
2.90

Dis 
charge.

See.-ft. 
10.0

.75

22.3
4.51
0

Date.

1908. 
May 25

12
24

Made by  

A. F. Huch. ...........
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
3.19
3 C

Dis- 
chargei

See.-ft.

5 0

4 0

0

NOTE. 1908: Station visited Apr. 7 and 27, May 6 and 15, and no flow was found. The measurement 
of May 25 was made at a flume 1 mile below gage.

Daily discharge, in second-feet, of Winter-Anderson canal near Chinook, Mont., 1906
and 1908.

Day.

1906. 
1. ..............
2...............
3...............
4. ..............
5. ..............

6...............
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

Apr. May.

2 0

2.8
.7
.7
.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.4

June.

18.4

27.4
20.0
12.5

12.5
20.8
29.2
49
68

42
18.4
12.5
6
6

July. .

4.6
3.6

3.6
3 9

2.8
2
1.9
1.4
1

1
.7
.5

.7

Day.

1906. 
16...............
17...............
18...............
19...............
9O

21...............
22...............
23...............
24...............
25...............

26, ..............
27...............
28...............
29...............
30...............
31...............

Apr.

3.6
3.2
2.8

2.8
2.8
2.8
2.8
2.8

May.

0.2

3.6
2.4
1.3
.7

1.0

1.5
2.0
2.8
4.1

12.2
20.2

June.

5.3
4.7.
4.7
4.7
4.7

4.7
4.7
4.7
4.7
4.7

4.7
4.7
4.7
6
4.7

July.

0.7
.4
.4
.4

  .4

.4

.3

.2

.2

.2

.2

.5
1
.2

1
.2
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Daily discharge, in second-feet, of Winter-Ander son canal near Chinook, Mont., 1906
and 1908 Continued.

Day.

1908. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............
10............

Apr. May.

1
2
1

1

June.

6
6
6

9
22
24
19

Day.

1908. 
11............
19
1**

14............
15............

16............
17............
18..... ........
19............
20............

Apr. May.

6

June.

4
4

3

2
2
1
1

Day.

1908.
91
99

23............
24............
25. ...........

26............

28. ...........
29. ...........
30. ...........
31............

Apr.

1

2
1

May.

7
«6

3 .

1
9

3

June.

NOTE. 1906: May 3-20, head gates closed, but some water leaking into canal. June 9-11, determination 
of discharge likely to be in error because of lack of measurements at high water. The high discharge was due 
to flood stages in Milk River and the water probably was not used. Canal practically dry after July 31, 
1906.

1908: Little flow before May 20. Gage was washed out June 11, and the dam and head gates so badly 
damaged that it was impossible to divert water after June 20. The discharge June 11-20 estimated.

Monthly discharge of Winter-Ander son canal near Chinook, Mont., 1906 and 1908.

Month.

1906. 
April 23-30...............................................

July.....................................................

1908. 
April 25-28.... ...........................................

Discharge in second-feet.

Maximum.

3.6 
20.2 
68 
4.6

7 
24

Minimum.

2.8 
.0 

4.7 
  .2

1 
1

Mean.

3.0 
2.1 

14.9 
1.2

1.50 
3.12 
6.85

Ruri-ofl 
(total in 
acre-feet).

48 
129
887 

74

1, 140'

12
99 

272

383

NOTE. Canal not used in 1907.

PABADISE VALLEY CANAL NEAB CHINOOK, MONT.

LOCATION. In SW. i sec. 35, T. 33 N., R. 20 E., about 300 feet below head gates on
Milk River, 30 feet below flume of Cook canal, on the ranch of Rudolph Friede, 6
miles southeast of Chinook, in Blaine County. 

RECORDS AVAILABLE. June, 1903, to December 31, 1917. 
GAGE. Vertical staff on left bank, 300 feet below head gates, and 30 feet below flume

carrying Cook canal over Paradise Valley canal. 
DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. Bed of canal is earth; silt is deposited during the irrigation

season. Weeds grow in the bottom of the canal during the summer months. A
large slough into which the canal flows a few hundred feet below the gage may
affect results, the height of the water in slough possibly affecting the slope of the
water surface at the gage. 

EXTREMES OP DISCHARGE. Maximum discharge recorded, 32 second-feet June 27,
1911. 

ACCURACY. Control affected by depoeition of silt and growth of vegetal matter in the
canal. Frequent discharge measurements are necessary to determine the extent
of these changes. Records fair.
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Discharge measurements of Paradise Valley canal near Chinook, Mont., 1903-1917.

Date.

1903.

1904

Tii no *%f\

1QAK

24
May 17

17 
24
24

July 8 
15
21
27

Aug. 5

iQnfi
Apr. 13

23

July 19
25

Aug. 25
Sept. 5

1907.

July 8
17
30

"Ana 17

Sept. 10

ions
Apr. 7

27

15
25

12
24

July 6
17

1909.
May 3

18
June 9 

26
July 14

20

Made by  

A."E. Place............
.....do..................

H.M.Morse...........
.....do..................
Stockman and Prall.. . . 
C.T.Prall.. ...........
..-..do..................
Freeman and Morse. _

..---do..................

.....do.... .... ..........

..-..do..................

.....do..................

.....do..................

.-...do..................

..-.-do..................

.....do...................

. -.-.do........ ..........

. ..-.do... ............ ...

. -...do.. ...... -.-..---. -

.....do..................

A.P.Huch. ...........
.....do..................

A.F.Huch............
...-.do..................
..-..do..................
.....do..................
.-...do..................
.-...do..................
.....do...... ............

.....do..................

.....do.................. 

.....do.... ..............

...--do..................

.-.--do..................

Gage 
height.

Feet. 
1.58

7C

.82
1.20

' 1.01

.76

.81
1 08
.98 

1.01
1.02
1.09 
.98

1.01
1.37

Crt

94
.67

1.19

1.79
1.45

.68
1.16
1 ifi

1.09
1.60
1 ^ft

1 fU
1 31

1.41
1.89

1.28
1.51

1 00
1 20
1 60
1.80

1.71

1.10

1.45
2.30

Dis 
charge.

Sec.-ft.
1 ft C

.5

7.2
5.3
C 0

3.5
10.1

7.8
4.8 
5.4
5.0
4.8 
3.4

10.0

3 AK

1 30
5.4
9 78

14.3
7.48
.0
.0

7.7
.0
.0

2.6
1.3
1.4
7.0
6.1
1.0

5.3
22.6
1 A O

6.2
7.0
4.2
1.0
1.7
5.3
7.1
6.7

10.2
14.2

.0 

.4
1.1

13.8
.0

-Date.

1911. 
Apr. 24
May 2

13
20
26

22
29

July 5

1912. 
July 25

1913. 
June 16

28
July 11

11

1914.
Apr. 29

9
16
25
27

8

9
22
30

1915.
Apr. 26

10

1 9

19
29

July 6
22

Aug. 2
  9

1916.

May 3
14
28

July 19
Aug. 15

1917 "

TnlTT 1J.

Aug. 1
9

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.. ................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

R. R. Randell.... ......

J. B.Stewart.. .........
.....do..................
.....do..................
.....do..................
.-...do...................
.....do..................

B. E.Jones............
...-.do..................
. ....do... ....... ........
.....do..................
.....do..................
...--do..................
..... do... ...............
.... -do. .................
.....do.. .......... -....-
.....do..................
.....do..................
.....do........... .......

..-.-do..................

.-..-do..................

.....do..................

...-.do..................

.....do..................

.-.-.do..................

.....do..................

....-do..................

. ....do.. .......... ......

.....do..................

.....do..................

A. H. Tuttle- ..........
.....do..................
.....do..................
.....do..................
.....do..................
.... -do.... ..............
.....do..................

A. H. Tuttle... ........
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
1.41
1.38
1 M

1.77
1.42
1.25

.91
1 39

1 39

1.71

1.85

2.10

i on

1.77

1.90

1.51
1.70
1.62
1 28
1.67
1.74

1.43
1.83
1.62
1.31
1.07

.84
1 30
1 93
1.76

1.60
1.82
1.52
1 f\7

1.20
1.37

97

(a)
1.58
1.78
2.17
1 84
2.00
(a)

1.63
I Qfi

2.18
2.08

Dis 
charge.

Sec.-ft. 
11.2
12
15.7
91

8.6
5.3

I C Q

.5
5.0
3 ft

1.8
7.1

3 O

11.2
9.7

4.8
5.8
7.8

11.6
1 C fi

13.7
6.0
9.4

10.8
5.6
5.3

11.3
7.6
2.5
1 C

2.2
6.0

17 9
9 8
6.2
6 9

9.7
5.0
5.1
1.2
1.8
.2

5.3
7.3
9.7
4.8
3.3

4.1
U C

10 9
9.8

a Canal dry.

NOTE. 1911: June 11, stage-discharge relation affected by changing stage, water having just teen turned 
into canal.

1914: June 2, discharge is mean of two measurements at different sections. June 22, probably backwater 
at gage. July 7, W. ArthurSj ditchrider, estimated that zero flow would occur at about gage height 0.58 
foot.
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Mean daily gage height, in feet, of Paradise Valley canal near Chinook, Mont., 1903.

Day.

1................
2................
3................
4................
5................

6................
7................
8................
9................

10................

11................
12................
13................
14................
15................

July. Aug.

1.01
1.08
1.18
1.27
1.30

1.20
1.18
1.12
1.03
.97

.92

.91

.89

.83

.80

Sept.

0.89
84

.81

.78

.75

Oct.

0.90
on

.98
1.10
1.05

.85

.90

.82

.95
1.02

1.12
1.12
1.10
.97

1.05

Day.

16................
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

July.

0.85
2.23
1.50
1.33
1.28
1.05

Aug.

0.75
T^

.74

.70

.65

.90

.93

.91

.90

.89

Sept.

r

Oct.

1.06
1.00
1.15
1.05

' . 1.00

-.  i.oo
1.00
1.00

Q7

1.07

1.05
1.00
1.00

- 1.00
.95

1.05

NOTE. Canal dry Aug. 22-26 and Sept. 6-30.

Mean daily discharge, in second-feet, of Paradise Valley canal near Chinook, Mont., 
'' 1904-1917.

Day.

1904. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Day.

1905. 
1. ..........
2..........

5..........

6..........

9
10..........

11..........
19

13..........
14..........
15..........

May.

5.5
3.0
1.0
.0

Mar.

June.

5.0
15.0
8.0
5.0
5.0

7.0
6.0
5.0
2.5
2.5

.5
1.0
1.0
.0

Apr.

.5

.5
3

3
3
5

10
17
17
15
15

July.

6.5
7.5
7.5
8.0
9.0

9.0

9.0
8.0
8.0

10.0
10.0
10.0
9.5
9.5

May.

6
8

10
13

19
17
17
17
17

18
17
17
19
7

Aug.

5.0
5.0
6.0
6.0
6.0

6.0
6.0
5.0
5.0
5.0

5.0
4.0
3.5
3.5
3.0

June.

8
8
8
7

10

16

6

8
8

11
7
7

Sept.

July.

8
9
7
7
7

7
7
4

15
6

2
3
3

4

Oct.

0.5
1.0
.5
.5

Aug.

1.0
.5
.5
.5
.5

.5

.5

.5

.5

.5

.5

.3

.3

.2

.2

Day.

1901. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Day.

1905. 
16..........
17..........
18..........
19..........
20..........

21..........

23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

May.

8.0
8.0
2.5

14.5
16.0

11.5
6.5
5.0
8.0

10.5

13.5
10.5
10.0
8.0
7.5
8.0

Mar.

1
1
3
4
2
1

June.

3.5
1.0
1.0

3.5
2.5

5.5
10.0

10.0
10.0
9.0
7.5
7.5

Apr.

13
12
17
17
17

15
12
11
10

9

8

4

3

July.

7.5
3.5
4.5
6.5
7.5

8.5
7.5
9.5

10.0
10.0

8.5
6.5
6.5
6.5
2.5
4.0

May.

G.5
6,5
6.5
6.5
6.5

6.5
6.5
7
8
8

8
8
8
8
8
8

Aug.

3.0
2.5
2.5
2.0
2.5

1.0
1.0
1.0
.5

June.

6
5
5
4

4
5
6

6
6

10
7
8

Sept.

July.

6
6
6
5
5

5
4
3
2
2

2
17
11

9
3
2

Oct.

0.5
1.0
2.0
2.0

Aug.

0.1
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Mean daily discharge, in second-feet, of Paradise Valley canal near Chinook, Mont.t
1904-1917 Continued.

Day.

1906. 
1...........
2...........
3...:.......

5...........

6...........
1.'... .......
8...........
9

10...........

11...........

13...........
14...........
15............

Day. '

1907. 
1. ......... .
2.......... .
3.......... . 
4.......... .
5.......... .

6.......... . 
7.......... .
8.......... .
9..........

10..........

11..........
12..........
13.......... 
14..........
15..........

Day.

1908. 
1.. ..........
2............
3............
4.. ..........
5............

6............
7............
8.. ..........
9............

10............

11............
12............
13............
14............
15............

Apr.

0.9. 
1.2
6.0

9.2
7.8
9.2
3.8
6

May.

2 
2 
2 
1.4 
1.2

1.2 
1.2 
1.2

1.2

.9
9

.9
3.4
2

June.

16 
19.4 
19.4 
19.4 
19.4

13.8 
10.6 
7.3

July.

4.6 
5.5 
5.5 
5.1 
4.8

6 
5 
4.2 
3.6 

13.8

10.1 
9.6 
8.5 
6.4

May. June. July. Aug. Sept.

..... 0.1 0 4.6 3.6 
.... 6.3 4.1 49

........... 9.1 5.9 7.0 

..... ...... 6.6 5.2 3.7

..... ...... 2.9 4.5 .8

........... 2.5 3.5 .6 

..... ...... 1.9 3.2 .4

..... .6 2.6 1.8 1.3 
1.8 1.4 2.0 4.1 .9
2.6 4.4 1.6 8.7 1.1

4.7 3.9 1.8 9.7 .9
5.4 4.1 1.1 8.9 1.0
6. 6 11.0 .8 9.5 1.2 
7.7 2.8 4.9 9.3 1.3
6.3 .5 1.7 8.3 1.3

Apr.

7

7 
5 
9 
2 
1

3 
3 
1
7 

20

May.

14 
13 
16 
10 
11

11 
11 
11 
11 
13

13 
13 
13 
15 
6

June.

4 
4 
3 
3 
3

2 
2 
2 
2 
2

2 
1 
1 
1 
1

July.

10
7 
7 
9 
8

5 
22 

9
8 
8

7 
7 
7 
7 
7

Aug.

5.-4 
5 
4.6 
4.2 
3.4

3.4 
2.8 
2.6 
2.2 
2

1.5 
1.2 
1 
.4

Oct.

2.9 
2.1
2.0 
2.7
2.0
2.3* 

2.0
2.2 
2.1
2.3

2.2
2.0
2.0 
2.3
2.0

Aug.

7 
6 
5 
2 
6

7 
7 
7 
6 
5

7 
8 
7 
8 
7

Day.

1906. 
16...........
17...........

19...........
20...........

21...........
21...........
23...........

25...........

26...........

29...........
30...........
31...........

Day.

1907. 
16..........
17..........
18.......... 
19..........
20..........

21..........
22..........
23.......... 
24..........
25..........

26...........
27..........
28.......... 
29..........
30.......... 
31..........

Day.

1908. 
16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Apr.

6 
5 
4.3
2.7
2 

1 4
1.4
2 
4.3 
2

2 
2 
1.4 
2 
2

May.

4.6 
3,7
3.8
?, 6
2.3

2.5 
4.6 
5.4 
4 6
7 0

7 ?,
3 9
2.6
1 ?,
.7 
,3

May.

0.4 
.4

.8

.8 

7.2

4.2 
3
2.7

5.3 
9.2 

18 
15.2 
11.6 
13.8

June.

10.8 
9.9 
8.5 
9.2 
5

June. July. Aug

0.3 1 
...... 1

"To" ""
12.2 ... 

.9

1 6.4 
0 6.4 
7 6.1 
3 5.5 
1 5.0

... 4.9 
1 5.1 

... 4.3

. . . 6. 4
............ 7.6

............ 5. 2

...... .--- 3.6

...... 2 

...... 2

...... 1
3

9 2.8 
2 1.6 
4 1.5 
n 4.0

Apr.

18 
20 
22 
20 
20

19 
18 
20 
20 
20

20 
22 
22 
22 
14

May.

6 
7 
6 
6 
6

6 
6 
6
7
7

6 
6 
6 
6 
5 
5

June.

0 
0 
0 
0 
6

3
3
2 
2 
1

0 
2 
0 
0 

14

July.

10.2
9.1

11.8
13.4
12.9

9.9
8.9
8.8
9.3
8.2

7.6 
7 
5.9 
5.1 
4.6 
4.8

. Sept

1.4 
1.3 
1.3 
1.-9 
1.0

.8 
2.9 
2.3 
1.0 
6.4

7.2 
1.9 
2.0 
2.6 
1.3

July.

7 
7 
7 
7
7

'7 
7 
7
7 
7

7 
7 
7 
7 
7 
6

Aug.

Oct.

2.0 
2.0 
1.9 
2.1 
2.0

1.9
1.2 
1.8 
1.7 
2.0

2.1 
2.3 
2.2 
2.1 
2.0 
1.8

Aug.

6 
6 
7 
7 
7

6 
5 
6 
4
2

1 
1
1 
1 
1 
0
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Mean daily discharge, in second-feet, of Paradise Valley canal near Chinook, Mont.,
1904-1917 Continued.

Day.

1909. 
1........
2........
3........
4........
5........

6........
7. .......
8........
9........

10........

11........
12........
13........
14........
15........

Apr.

Day.

1911. 
1..............
2..............
3................
4................
5................
6................
7................
8................ 
9................

10................
11................
12................
13................
14................
15................

May.

10.0 
8.3 
7.6 
7.2 
3.2

11.0 
.2 

14.3 
12.6 
12.3

10.0 
7.2 
4.1 
4.2 
6.6

Apr.

......

June.

4.2 
5.1 
0 
0 
0

0 
0 
0 
0 

14.4

15.0 
13.6 
27 
16.2 
19.4

May.

9.3 
9.3

15 
15 
16
15 
12 
6.9 

15 
18
13 
11 
22 
15 
19

Day. July.

1912. 
1................... 0.0
2................... .6
3................... 1.2
4................... .5
5................... .0

6................... .0 
7................... .0
8................... .0
9................... .8

10................... 2.2

Day.

1913. 
1.......................
2.......................
3....................... 
4.......................
5. ......................
6.......................
s!".!!!""!!!!"."!"""
C. ...................... 
10.......................

11.......................
12.......................
13.......................
14................ ..
15.......................

 

July.

0.2 
2.0 
3.9 
2.3 
1.1

12.6 
.1 
.6 

7.0 
4.1

9.0 
4.2 
.7 
.7 
.2

June.

4.0 
4.0
3.7 
4.0 
4.2
4.0 
2.4 
4.2 
5.2 
4.2
5.0 

13 
11 
11 
7.2

Aug.

2.8
4.2
3.7
3.5
3.4
3.2 
3.1
3.3
2.9
3.0

May.

......

......

:.....

July.

7.5
3,R

16 
12 
3.9
6.8 
7.0 
1.3 
.0 

11

21 
17 
15 
19 
12

Aug.

13.8 
1.7 
8.1 
6.4 
4.9

.1 

.1
0

Aug.

10 
6.0
6.0 
3.9 
3.9
3.7 
2.7 
4.3 
4.1 
3.4

.8 
0 
.4

Day.

1909. 
16.......
17.......
18......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Apr.

0 
2.2 

22.0

Day.

1911. 
16..............
17..............
18...............
19...............
20...............
21...............
22...............
23...............
24...............
25...............
26...............
27...............
28...............
29...............
30...............
31...............

Day. July.

1912. 
11................... 2.7
12................... 2.4
13................... 2.1
14................... 3.5
15................... 2.9
16................... 2.8 
17................... 2.8
18................... 3.6
19................... 2.6
20................... 2.6

June.

1.8
2.4
2.2 
.9

3 n

7.0
11.0 
9.0
9.0 
7.0

9.4
8.0

14 
13 
13

July.

6.0
<** 0

8.0 
7,6

8 t

6 8
6.4
7 4
5.0 
8.2

6.8
5.8
6.2 
4.2 
4.9

Aug.

7.4
6.6
6.4 
5.9
6.0
6.2
6.0 7.4-

7.0 
7.4

7.8
9.6
8.2 
8.6 
8.2

Aug.

1.8
1.3
1.4
2.1
2.5
3.3 
3.0
2.6
3.9
4.1

May.

4.4 
2.2 

16.3 
12.6 
10.8

13.2 
14.3 
15.1 
13.7 
2.2

1.6 
1.2 
7.2 

11.0 
10.0 
5.7

Apr.

5
11 
14
15
15
15
22
23
18

June.

12.1 
7.6 
9.6 

18.4 
28

3.4 
1.9 
1.3 
.7 
.5

.4 

.4 

.4 

.3 

.2

May.

19 
18 
16 
20 
28
7.6
9.5 
8.6 
9.2. 
5.4
5.2 
4.4 
5.0 
4.8 
4.2 
4.2

July.

0 
0 
0 
3.9 
.3

.1 
4.1 

14.1 
11.2 
9.2

11.9 
11.5 
23.2 
3.4 
1.2 
8.0

June.

12 
12 
20 
12 
6.8
.6
.5 

3.6 
15 
18
12 
32 
13 
22 
12

Day.

1912. 
21. ..................
22...................
23...................
24...................
25...................
26................... 
27...................
28...................
29...................
30...................
31...................

Day.

1913. 
16.......................
17.......................
18.......................
19.......................
20........................
21.......................
22....................... 
23.......................
24....................... 
25.......................

26.......................
27.......................
28.......................
29.......................
30.......................
3101. ...................... ......

May.

0.1 
.1 
.1 

3.3 
3.0
2.2

......

June.

10 
11 
7.8 

10 
10
12
10 
10 
13 
12
11
9.2 

10 
24 
11

Aug.

July.

13 
9.2 

11 
13 
12
8.6

16 
9.5 
7.0 
7.0

12 
7.5 
2.5 
4.5 
6.2 

11

July.

1
2.
2. _

9 
6 =i

2:8
3..8

3.1
2.7
1. .fi
1.5
3
3

Q
4

July.

4.9 
3.6 
.9 

1.2 
5.9
5.6 
6.6 
6.0 
5.0 
4.5

5.0 
4.9 
4.3
7.8 
8.6 
7.8

Aug.

Aug.

4.1 
.0

Aug.

8.0 
8.2 

11 
14 
16
8.8 

10 
9.4 
8.6 
7.4
1.0 
.4 
.6 
.2 
.0 
.0
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Mean daily discharge, in second-feet, of Paradise Valley canal near Chinook, Mont.,
1904-1917 Continued.

Day.

1914. 
1................
2................

4................
5................

6................
7....... .........

g
10................

11................
19

13................
14................
15................

Day.

1915. 
1.......... 
2. ... ......
3.... ......

5..........

7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Day.

1916. 
1......
2 3.'.'.'.'.'.

4...... 
5......

6...... 
7......
8...... 
9...... 

10......

Apr.

......

Apr.

0.5

.3 
16 
13 
9.5 

23

May.

10.8 
7.0
6.0 
6.8 
6.0

7.4
-5.4 
5.3
6.5

16.4

13.2 
14.2 
13'.2 
14.2 
11.6

Apr. May. June

....... 6.7 10.5

...... 6.5 11.0 

...... 5.5 11.2

...... 5. 6 10. 8 

...... 5.6 8.9

...... 5. 3 8. 9

...... 4. 4 9. 3

...... 6.0 8. 6 

...... 6.2 8.9 

...... 6.1 8.9

May.

18 
20 
18 
17 
15

15 
12 
11 
14 
16

7.7
7.2 
6.8 
7.2 
6.3

June.

10.8
8 6
6.6 
7.3 
7.1

7.6
8.4 
9.0
8 1
6.3

7.4 
6.8 
5.8 
9.7 
7.9

June.

5.5 
5.6 
8.0 
9.8 
9.5

2.1 
3.1 
9.2 
7.2 
7.6

7.7 
4.0 
1.0 
.0 

1.7

July.

2.6

2.5 
 2.0 
6.6

5.4 
6.0
3.8
2.6

2.5 
2.5 
1.9 
1.9 
3.5

. July.

3.6
3.7 
4.1
4.2 
2.3

3.0 
3.1
1.3
1.0
.8

Aug.

4.6
2 ft

2.0 
2,4 
.90

.?,4

.27

.26

.22

.22

.21 

.21 

.08 

.08

Day.

11.....
12. .... 
13.....
14..... 
15.....

16..... 
17.....
18..... 
19..... 
20.....

July.

1.8 
.6 
.5 
.2 
.1

.1 

.0 

.6 
3.2 
3.0

1.3 
.0

Sept.

0.00 
.00
.01 
.04 
.04

03
.00 

AI
.90

1.2

.70 

.34

.24 

.20 

.18

Apr. W

Day.

18................
19................
20................

21................
22................
OQ

91

25................

26................
97

28................
29. ...............
30................
31................

Day.

16.......... 
17..........
18..........
19
20..........

21
22..........

24..........
25

26
27
28 
29. 
30 
31

.........

[ay.

6 1
7.3
8.0
7.5 
7.2

7.2 
7 5
7.8 
7.9 
8.3

June.

7.2
7.7 
7.6
7.4 
8.6

4.8 
3.8
2.9 
2.1 

-1.5

Apr.

24 
22 
18 
16 
16

16 
17 
14 
14 
5.5

11 
11
12 
12 
11

Apr.

......

------

1.1 
8.3 

17.8 
19.2 
9.3

July.

0.7
.3

......

""5." 8 

1.5

May.

10.6 
10.6 
9.0 

10.2 
11.0

8.4 
10.2 

  5.8 
9.0 
8.1

7.8 
7.6 
7.6 
7.6 
9.3 
8.4

Day.

21.....
22..... 
23-----
2 
2

2 
2

4.....

6.....
7.....

28..... 
29..... 
30..... 
31.....

May.

5.8 
5.7 
6.1 

10 
7.5

9.7 
9.1 
8.5 

11 
9.1

9.9 
11 
11 
9.4 
7.2 
5.8

June.

7.9 
7.6 
9.0 
9.7 

10.6

12.8 
5.0 
7.4 
7.6 
8.3

7.6 
4.6 
2.6 
2.2 

10.2

Apr.

......

0.4 
7.6
6.9 
6.7 
8.2

June.

5.4 
5.1 
5.0 
4.4 
6.0

6.8 
3.8 
1.2 
2.8 
5.0

3.1 
.8 

1.2 
2.0 
2.1

July.

3.1 
2.0 
3.2 
3.2 
2.9

2.0 
1.6 
1.1 
1.1
.8
'.4 

.4 
1.5 
1.8 
1.7 
4.2

May.

7.8
7.3
7.6
8.2 
9.1

11.7 
7.8 

10.3 
8.4 

10.0 
10.3

July.

Aug.

0.08 
.07 
.07 
.50 
.38

.12 

.90 

.66 

.28 

.16

.15 

.14 

.08 

.01 

.00 

.00

June.

2.6
1.1 
2.0
2.9 
2.2

2.2 
2.8 
3.0 
5.0 
3.8

Sept.

0.18 
.22 
.30 
.24 
.22

.22

.22 

.21 

.18 

.06

.09 

.05 

.04 

.06 

.09

July.

......

" " "i" 9 

4.3
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f Mean daily discharge, in second-feet, of Paradise Valley canal near Chinook, Mont.,
1904-1917 Continued.

Day.

1917. 
1. ..............
2...............
3...............
4. ....... .......
5...............

6...............
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

June. July.

6.8
6.0
4.6
6.8
7.3

8.6
8.6
7.3
8.6
7.7

6.0
9.4

11.5
10.3

Aug.

10.6
11.3
11.6
11.6
11.6

11.8
11.8
11.9
9.7
a n

10.0
9.2
9.6
8.2
8.9

Sept.

4.3
5.2
5,6
6.5
7.2

7 9

10.2
7.8
7.0

7.4
8.1
4.7
9 d
2.3

Day.

16...............
17...............
18...............
19...............
20...............

91
99

23...............
24...............
OK

26...............

28...............
9Q

30...............
31...............

June.

0.1

.5
4.6
.8
.6

8.6
8.1
8.0
7.0

July.

9.4
10.3
11.8
12.1

in 9
8.6
8.7
8.5

7 ^
11.0
11.4
11.4
11.3
11.0

Aug.

8.9
8.9
8.7
8.5
9.6

(\ Q

6.8
5.9
5,8
A Q

4.3
3 i
3.2
A C

4.7
4.2-

Sept.

9 fi
2.6

2.0
1.4

.7

8 ft

1.5

NOTE. 1903: Estimates of daily and monthly discharge were not prepared on account of insufficient 
discharge measurements. (See table of discharge measurements and gage-height table.)

1904: Head gates opened May 11 and closed Oct. 21.
1906: No flow June 9-25, nor after Aug. 15. Original estimates of daily discharge for 1906 were lost, and 

those given were computed from the published gage heights and monthly discharge.
1910: The diversion dam was destroyed by the high water in the spring of 1910 and no water was diverted 

that year.
1911: Head gates opened Apr. 22 and closed Aug. 14.
1912: Gates opened July 2 and closed Aug. 22. No flow July 5-8,1912, on account of damage to crest of 

diversion dam caused by high water.
1913: Apr. 6 to May 15 the nead gates were closed, but a small amount of water leaked through, estimated 

for .the period Apr. 6-20 at 0.1 second-foot. May 16-31, the water came from waste water of Cook canal. 
May 16-18 and 22-31 this was estimated at 0.1 second-foot. The head gates were opened May 31 and closed 
Aug. 25. A small amount of water leaked through the head gates after this date.

1914: Canal was practically dry after July 11.
1915: Water turned into canal Apr. 26; mean discharge estimated at one-half the measured discharge 

for that date.
1916: No flow before Apr. 26 nor after July 31.
1917: Water standing in pools June 6-15,17-21, Sept. 22-25 and 29-30.

Monthly discharge of Paradise Valley canal near Chinook, Mont., 1904-1917.

Month.

1904.

July......................................................

October 11-20... .........................................

The period. . .......................................

1905.

July......................................................

The period .........................................

1906. 
April 8-30. _ ___ ....... __ ...........................
Mav. ...

July......................................................
August 1-15 ..............................................

The period .........................................

Discharge in second-feet.

Maximum.

16 
15 
10 
6
2

4 
17 
19 
16 
17 

1

9.2 
18.0 
19.4 
13.8 
5.4

Minimum.

0 
0
2.5 
0 
0

1 
.5 

4 
4 
2 
.1

.9 

.4 

.0 
3.6 
0

Mean.

8 
4 
8 
3
1

2 
9 

10 
7 
6 
.4

3.7 
4.0
"5.6 
7.7 
2.7

Run-off 
(total in 

acre-feet).

333
238 
492 
184 
20

1,267

24 
536 
615 
417 
369 

13

1,974

169 
246 
333 
474 
80

1,300



492 WATEE SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

Monthly discharge of Paradise Valley canal near Chinook, Mont., 1904-1917 Con.

Month.

May 9-31.. ..........

July.................

The period....

April 5-30...........
May.................

July.................

May.................

July.................

April 22-30..........
May.................

July.................

July.................

April 6-20.. .........
May 16-31...........

July.................

The period....

April 10-30... .......

July 1-12.. ..........

April 26-30.. ........
May..... ............

July.................

The period....

April................
Mky.................

July.................

July.................

1907.

1908.

1909.

1911.

1912.

1913.

1914.

1915.

1916.

1917.

Discharge in second-feet.

Maximum.

7.7 
12.2 
9.1 
9.7 
7.2 
2.9

22 
16 
14 
22

8

16.3 
28 
23.2 
13.8

23 
28 
32 
21 
10

3.9 
4.2

3.3 
24 
8.6 

16

24 
20 
9.8 
3.2

19.2 
16.4 
12.8 
6.6 
4.6 
1.2

8.2 
11.7 
11.2
5.8

8.6 
/12.1 

  11.9 
10.2

Minimum.

0-.3 
0 
0 
1.5 
.4 

1.2

1
5 
0 
5 
0

.2 
0 
0 
.1

5 
4.2 
.5 

0 
0

0 
0

.9 

.9

.3
5.7 
0 
0

1.1 
5.3 
2.2 
.4 

0 
0

.4 
4.4 
1.1 
0

0 
4.6 
3.2 
0

-Mean.

4.00 
1.54 
1.89 
5.38 
2.18 
2.07

13.9
8.97 
2.20 
7.71 
5.03

8.40 
6.67 
4.86 
5.01

15.3 
12.3 
9.29 
9.78 
1.55

2.04 
2.04

.1 

.61 
9.39 
5.81 
6.85

13.4 
10.6 
4.56 
.95

11.1 
9.20
7.68 
2.67 
.566 
.210

5.96 
7.46 
5.94 
1.38

1.51 
8.91 
8.29 
3.83

Run-off 
(total in 

acre-feet).

182 
92 

116 
331 
130 
127

978

717 
552 
131 
474 
309

2,180

516 
397 
299 
69.6

1,280

273 
756 
553 
601 
95.3

2,280

125 
125

250

3 
19 

559 
357 
421

1,360

558 
652 
271 
22.6

1,500

110
556 
457 
164 
35 
12

340

59
459 
353

85

956

77.9
548 
510 
228

1,360
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Monthly discharge, in acre-feet, of Paradise Valley canal near Chinook, Mont., 1904-1917.

1904.........................
1905.........................
1906.........................
1907.........................
1908.........................
1909.........................
1911.........................
1912..........................
1913.........................
1914.........................
1915.........................
1916.........................
1917.........................

Mar.

24

Apr.

536
169

717

273

3
558
110
59

May.

333
615
246
182
552

  516
756

19

566
459

377

June.

'238

417
333

92
131
397
553

559
271
457
353

78

298

July.

492
369
474
116
474
299
601
125
357

23
164

85
548

317

Aug.

184
13
80

331
309

70
95

125
421

35

510

167

Sept.

130

12

22S

Oct.

20

127

Total.

1,270
1,970
1,300

978
2,180
1,280
2,280
,250

1,360
1,500
1,340

956
1,360

1,390

NOTE, In computing the average flow during the months of April to August, inclusive, the canal was 
assumed dry when no discharge was recorded. April, 1904, which was previous to the establishment of the 
station, was omitted in computing the average.

HARLEM CANAL NEAR ZURICH, MONT.

LOCATION. In SW. J sec. 33, T. 33 N., R. 21 E., about 500 feet below head gates 
on Milk River, and 1| miles southeast of Zurich, in Blaine County.

RECORDS AVAILABLE. June, 1903, to December 31, 1917.
GAGE. Vertical staff on right bank, 500 feet below head gates.
DISCHARGE MEASUREMENTS. Made by wading 10 feet above gage.
CHANNEL AND CONTROL. Bed of canal is earth; no definite control. Check weirs 

several miles below gage may cause some backwater at high stages. Aquatic 
plants growing in canal during the irrigating season and the large amount of 
silt deposited also cause backwater.

ACCURACY. Stage-discharge relation not permanent. Sufficient discharge measure 
ments are necessary each year to define changes in the rating due to growth 
of vegetation and deposition of silt. Daily gage heights are mean of two readings 
daily. Records fair.

Discharge measurements of Harlem canal near Zurich, Mont., 1903-1917.

Date.

1903.

July 27
27

1904. 
May 18
July 1
Aug. 8 

1905.
Apr. 8

24
May 17
June 3

17
24

July 8 
15
21
27

Aug. 5
11

1906.
Apr. 6

9

Made by  

«

E. W. Myers.. .........

L. R. sfockman........
Robert Follansbee. ....

L. R. Stockman........
Stockman and Morse. . .
H. M. Morse ...........
.....do.................
Stockman and Prall....
C. T. Prall.............
Freeman and Morse. . . . 
C. T. Prall.............

H. M. Morse. ..........
W. B. Freeman ........
H.M.Morse...........

.....do.................

Gage 
height.

Feet. 
2.28
1.89
1.89
.85

2.62
1.60

  Oo

1.35
1.12
1.38
1.58
.98
.68

2.21 
1.35
1.05
2.96
.45

1.37

.48
2.20

Dis 
charge.

Sec.-ft. 
37.1
31.2
31.4
4.0

49.6
24.0
1.0

10.5
15.0
19.0
19.0
7.3
2.5

26.0 
10.0
5.3

51.0
1.2

14.0

.90
40.2

Date.

1906. 
Apr. 19

23
May 5

23

1908.

May 6
15
25

12
24

July 6
17

IQftQ

18

26

20

Made by  

.....do.................

.....do.................

A.F.Huch. ...........
.....do.................
Stewart and Huch ..... 
A.F.Huch............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

W. A. Lamb...........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
2.16
.95
.25

2.13

3.71
3.55 
3.70

3.26

2 4Q

3.00
9 41

3 10

0 OK

3.20
1.85
.20

1.10
.40

Dis 
charge.

Sec.-ft. 
40.7
8.6
.25

35.3

67.3
61.1
57.7
78.7
44.7
3.3

27.4
31.0
20.6

70
77
74
32
0
8.9
.5
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Discharge measurements of Harlem, canal near Zurich, Mont., 1903-1917 Continued.

Date.

1910.

May 6
16
20
20
OC

' 25

1911.
Apr. 12

'24

13
20
26

22
29

July 5
8

Aug. 1

1912.
May 17
June 3

14
25

July 25
Aug. 28

1913.

May 16
30

June 16
July 3

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

R. R. Bandall... ......
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
9 fi^

9 fin
2 QC

«> in
3 in
3.09
3 AQ

1 QQ

2 19

3 7Q

3 OP

3 7n
3 Q1

S on
2.65
1.61
2 79
3 31
3.14
1 7ft

1 f\Q

1.90
1.22
9 ^1

1.70

1 60

2 da

3.40
3.68
3.00

Dis 
charge.

Sec.-ft.
Z.O
KO

65
60
63
00

24
67

69
QO

72
9ft
00

00

en

40
5 0
O Q

14.4
9 Q

91

6.8

1.4

30
41
41
35
6.7

Date.

1914. 
Apr. 29
May 4

9
16
25

8
20
30

July 7

1915.
Apr. 13

26
May 3

10
18

12
19
90

July 6

22
Aug. 2

1916.

14

1917. 
May 22

1 Q

23

Ancr 1
9

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.......'..........

.....do.................

.....do.................
W.Arthurs.'...........

B. E. Jones............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

A. H. Tattle... ........
.....do.................
.....do.................
.....do.................

A H Tuttle
.....do. ................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
3.57
3.65
3.37
3.83
2.65
2.03
2.84
3.48
2.96
1.55

2.95
3.13
2.71
2.20
3.18
3.01
2.22
1.84
2.05
2.04
2.31
1.61
1.23

3.25
3.60
3.24
2.48

3 CA

3.35
3 71

4 50
4.30
4.08

Dis 
charge.

See.-ft. 
57
65
54
63
26
8.1

23
39
22

.3

53
54
41
26

. 47
40
15.4
13
16.3
14.8
20
9.3
4.2

48.7
, 57

47.3
24.7

47.6
39.4
45.4
44.6
00

42.5
37.8

NOTE. 1905: Aug. 5, discharge is leakage through head gates.
1906: May 5, discharge estimated.
1914: July 7, discharge estimated.
1915: June 12, stage fell 0.04 foot in 0.2 hour during measurement; discharge corrected for changing stage 

19.6second-feet. June 29,stage roseO.02 foot in 0.3 hour during measurement; discharge corrected for chang 
ing stage 15.2second-feet. July 7,stage fell 0.02 foot in 0.4 hourduring measurement: discharge corrected 
for changing stage 22 second-feet.

1917: Aug. land 9, stage discharge relation affected by backwater from checks below gage.

Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., 1904-1917.

Day.

1904. 
1. ..............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............
10...............

11...............
12...............
13...............
14...............
1^

May.

Oft
QA

33
36
oq

June.

50
56
51
52
51
f;n
45
41
^0

39
OQ

QO

Af>

47
OO

July.

91
1Q

15

6

1
1
1
1

1
1
1
2
2

Aug.

2
1
1
1

0
1
1
1
1

1
1
1
0
0

Day.

1904. 
16...............
17...............
19

19
9ft

21...............
99

23...............
24...............
e\K

Oft

27
9ft

9Q
QO
31...............

May.

33
36
47
47
AA

QO
Q4-
Q7

42

50
48
47
47
AQ

50

June.

33»
30
33
33
on

30
9Q

28
15
16

17
20
21
24
28

July.

4
6
6
4
4

2
1
1

0
0
0
1
2
2

Aug.

0
0
0
0
0
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Raily discharge, in second-feet, of Harlem canal near Zurich, Mont., 1904^-1917 
Continued.

Day.

1905. 
1..........
2..........
3..........

6. .........
7. .........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Day.

1906. 
1...........
2...........
3...........
4...........
5. ..........

6. ..........
7...........
8............
9............

10............

Day.

1908. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
11

Day.

1909. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

Mar.

28

28 
30 
30 
32 
30

30 
36 
38 
34 

0

Apr.

40 
36

Apr.

36 
43 
46 
43

16 
12 
14 
16
28

Mar.

Apr.

21 
21 
21 
14 
12

12 
10 
10
6 
6

16 
32 
32 
32 
30

May

0.3 
.3 
.3 
.3 
.3

.3 

.3

.3 

.3

May.

12 
10 
10
8 
8

14 
17 
21
25 
27-

27 
20 
25 
23 
23

June.

19 
19 
19 
37 
13

8 
6 

10 
13 
19

15 
11 
10 
13 
10

June.

80 
65 
40 
34 
80

61 
22

May.

.

.

Apr.

81 
84 
84 
81 
68

64 
64 
64 
68 
68

64 
64 
58 
58 
68

33 
33
30 
50 
50

53
37 
53 
30 
30

56 
30 
30 
30 
30

June.

68 
79 
64 
56 
54

53 
52 
50 
49
48

46 
45 
40 
36 
32

May.

77 
77 
74 
74 
68

42 
36 
74
77 
74

74 
71 
68 
61
68

July.

15" 

19 
22 
25
28

24 
28 
30 
30 
31

24 
21 
18 
13 
It

Aug.

18 
0 
0 
0 
1

15 
11 
11 
15 
17

14 
12 
11 
10

7

Day.

1906. 
11............
12............
10

14............
15............

16............
17............
is
19
20............

July.

14 
16 
20 
23 
26

30 
30 
30 
30 
30

30 
30 
31 
31 
31

June.

0 
51
51 
54 
51

51 
36 
36 
33 
33

30 
33

. 39 
45 
45

July.

0 
0 
0 
0 
0

59 
59 
55 
49 
37

31 
26 
31 
26 
20

Day.

10 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

Apr.

  34 
43 
40 

5 
5

53 
5 
3 

40 
36

Aug.

24 
23 
22 
22 
21

21 
21 
20 
20 
20

15 
15 
15 
15 
15

Aug.

9.0 
7.2
7.2

1905,

Mar.

25 
0 
0

28 
28

30 
34 
28 
28 
27

23 
23 23' 

25 
25 
25

Apr.

30 
30 
27 
23 
20

19 
17 
15 
14 
14

15 
15 
14 
12 
12

May. June.

0.3 ...... 21..
.3 -...-- 22..

CO O9

36 ...... 24..
8 ox

1 ...... 26. .
1 97

1 OQ

10 ...... 30
3

Day.

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

1908.

Day.

Ifi
17.
18.
19.
20

21
99

23

25

?,6
97
QQ

9Q
30
31,

1909.

1

Apr.

(
(

(
F

f

(

(

C
(

6 
6 

)3 
>3
>7

jO 
>6 
>6 
,3 
>3

,0
A 
1
7 

>7

Mar.

36 
48 
58 
71

May.

18 
-15 
14 
14 

9

7 
8 

10 
12 
14

13 
15 
16 
17 
19 
19

Day.

1906.

May.

62 
62 
62
78 
78

53 
53 
53 
50
58

57 
53 
53 
53
57 
57

Apr.

71 
68 
71 
71 
71

74 
74 
74 
71 
74

74 
77
77 
77 
81

i

June.

9 
7 
6 
4 
4

4   4 
3 
3 
3

2 
2 
5 

10 
13

Apr.

20 
20 
10 
2 
2

.3 

.3 

.3 

.3 

.3

July.

8 
7 
6 
5 
5

5 
5
4 
3 
3

15 
48 
73 
56 
26* 
21

May.

10 
10 
32 
34 
31

28 
53 
63 
87 
91 
87

June. July.

29 
26 
22 
19 
16

13 
10 

6 
3 
4

6 
8 

10 
11 
12

May.

68 
64 
68 
71
74

74 
68 
74 
71 
0

0 
0 
0 
0 
0 
0

June.

42 
42 
64 
64 
68

64 
0 
0 
0 
0

0 
0 
0 
0 
0

31 
31 
31 
31 
31

30 
30 
30 
30 
29

28 
27 
26 
26 
25 
25

July.

17.5 
10,9 
7.2 
7.2 
9.0

72 
72 
10.9 
10.9 
10.9

9.0 
10.9 
37 
31 
12.9 
10.9

Aug.

5 
4 

20 
5 
0

......

June.

Aug.

10 
' 10 

10 
10 
10

10 
10 
10 
10 
10

5 
5 
5 
5 
5 
5

Aug.

-----



496 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., 1904-1917 
Continued.

Day.

1910. 
1...............
2. ..............

5...............

6...............
7...............
8...............
9...............

10...............

11...............
12...............
13. ...............
14...............
15...............

Day.

1911. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10...........

11..........

13..........
14
15...?......

Day.

1912. 
1..........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........
10..........

11..........
12..........
1£ ..........
14..........
15..........

Mar.

Mar.

Mar.

59

62 
62 
65 
62 
65

Apr.

78 
70 
49 
40 
22

22
70 
70 
78 
76

74 
74 
70 
56 
61

May.

10 
11 
13

14
14 
14 
14 
14

Apr.

62 
62 
59 
59 
56

59 
59 
59 
54 
54

51 
56 
62 
65 
65

May.

70 
72 
72 
72 
70

70 
71 
73 
68 
73

73 
73 
82 
79 
79

June.

20 
5.5 
3.3 
3.3 
3.2

16 
16 
16 
24 
23

22 
23 
22 
22 
22

May. June.

June.

38 
38 
39 
39 
43

41
43 
41 
36 
36

34 
30 
30 
42 
40

July.

11 ' 
16 
22 
22 
10

8.5 
8.5 
6.0 
6.0 
6.0

19 
17 
12 
12 
19

54 51 
51 51 
54 51 
54 44 
54 42

54 42 
56 44 
56 44 
56 44 
54 42

51 ........

56 ........
62 ........
62 ........

July.

60 
62 
58 
56 
40

37 
0 
0 

25 
37

40 
38 
32 
19 
14

Aug.

25 
25 
23 
23 
5.0

5.0 
4.5 
4.5 
4.5 
4.0

4.0 
4.0 
2.5 
2.5 
2.5

Aug.

3 
3 
3 
3 
3

3 
3 
4 
5 
5

5 
6 
6 
6 
5

Sept.

1.1
1.0
.8 
.8 
.8

.8 

.8 

.8 

.8 

.8

.8 

.8 

.8 

.8 

.8

Day.

1910. 
16...............
17 ...............

19...............
20...............

21...............
22...............
23...............
.24...............
9%

26...............
27...............
28...............
29......."........
30...............
31

Day.

1911. 
16..........
17. .........
18..........
19..........
20..........

21..........
22..........
23 ..........

9^

26..........
97

28..........
29..........
30..........
31..........

Mar.

13 
34

39 
42 
42 
46 
63

63
67 
74 
74
78
78

Day. ! Mar.

1912. 
16..........
17..........
18..........
19..........
20..........

21 ..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

16 
18 
22 
30 
39 
49

Mar.

67 
65 
65 
62 
62

59 
59 
56 
56 
59

56 
59 
62 
62 
62 
65

Apr.

73 
75 
75 
73
72

72 
74 
72 
69 
«9

71 
73 
72 
68 
70

May.

14 
14 
14 
14 
13

24 
24 
25 
25 
26
26' 
25 
24 
22 
21 
21

Apr.

67 
67 
67 
65 
65

65 
65 
62 
62 
62

59 
59 
56 
54 
54

May.

77 
73 
68 
68 
72

66 
64 
64 
61 
59

30 
27 
31 
31 
31 
40

June.

5.0 
5.0 
5.0 
5.5 
5.5

5.5 
5.5 
8.0 
7.5 
7.0

6.5 
7.5 
7.5 
9.5 
11

May. June.

June.

40 
38
47 
48 
45

38 
34 
32 
40 
43

61 
57 
56 
50 
59

July.

16 
16 
17 
19 
14

14 
22 
21 
21 
19

21 
21 
18 
8 
10 
23

CO ........
62 ........
67 ........
65 ........
05 ........

69 ........
65 ........
62 ........
65 ........
63 ........

67 ........
62 ........
62 ........
59 ........
57 ........
56 ........

July.

12 
14 
14 
15 
15

15 
17 
17 
17 
16

13 
7 
5 
5 
4 
4

Aug.

2.0 
2.0 
2.0 
2.0 
2.0

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.4 
1.3 
1.2

Aug.

5 
5 
5 
5 
4

4 
4

Sept.

0.7 
.7 
.6 
.5
.4

.4 

.2 

.3 

.4 

.5

.6 

.4 

.3 

.3 

.4
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Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., 1904-1917 
Continued.

Day.

1913. 
1....................
2....................
0

4. ...................
5....................

6....................
7....................
8....................
g
10....................

11....................

13....................
14....................
15....................

Day. A]

1914.

2................
3

5................

6................
7................
8................

10................

11................
12................
13

15................

Day. Apr.

1915. 
1............ .......
2............ .......

4............ .......
5............ .......

6............ .......
7............ .......
8............ 68
9 46

10............ 60

11............ ' 52
12............ 48
13............ 51
H.. .......... 46

Apr.

pr. ft

8
46
44
40
43

36
41
43
33
37

36
42
45
38
38

May.

44
42
40
38
36

34
32
30
OQ

27

35
39

30
35
36

May.

27
28
32
30
9Q

30
27
27
33
38

39
42
43
48
KA

[ay. ,

55
63
67
66
45

69
66
59
52
51

60
63
61
64
60

June.

14.0
25
38
39
31

28
30
33
28
27

26
22
25
34
34

June

44
45
46
42
?Q

37
38
36
38
37

38
38
38
38
38

line.

11
6.8
3.8
2.7
1.8

2.8
6.1

20
39
50

47
48
46
46
49

July.

23
24
24
16.6
16.6

18.6
22
13.0
7.8
7.5

9.6
12.7
11.4
12.5
10.1

July.

10
6.7
6.7
6.4
4 9

3.0
1.9
1.1
2.0
8.5

8.2
5.1

25
28
23

July.

21
22
16
8.5
4.5

1.5
.4
.0

.0

Aug.

8.9
4.1
4.0
4.0
2.1

Day.

1913. 
16...................
17...................
18...................
19...................
20- ..................

21...................
22. ..................
23...................
24. ..................
25...................

26..-.-.--.-.........
27...................
28.-..-.....--..-....
9Q
30...................
31......-.---...-....

Day. A]

1914. 
16................
17................
18................
19................
20................

21................
22................
23... .-....-..-....
21................  
25................

26................
27................
28................
29................
30................
31................ ....

Day. Apr.

1915. 
16............ GO
17............ 57
18. ........... 52
19............ 48
20............ 57

21............ 62
22............ CO
23............ 57
24............ 54
25............ 54

26............ 55
27. ........... 50
28............ 38
29............ 38
30............ 46
31............ .......

Ap

pr.

48
46
49
46
,53

44
40
40
55
60

53
65
55
64
61

Ma

r.

22

20
20
2?,
w,
M

29
29
27
27
28

IV

y-

43
46
49
47
49

50
50
48
48
45

W45-
48
45
47
?8

May.

42
43
42
44

42
48
47

43

44
42
41
42

42

[ay. .

62
64
62
61
53

47
40
29
27
26

21
19
20
21
18
14 ..

June.

28
20
15.4
12.5
12.5

12.5
11.0
11.0
11.0
11.0

11.0
11.0
11.0
16.0
20

June.

35
34
?9
28
31

33
33
9Q

28
OK

20
17
13

6
2

Fune.

47
43
?Q

38
35

36
27
14
7.6
7.2

9.2
9.2.

12
18
21

July.

7.4
9.4
8.5
9.1
8.2

10.1
9.1
8.0

10.5
8.2

7.6
5.9
5.2
3.6
2.4
5.3

July.

20
9?

24
20
13

11
19

17
11
9 7

8.2
5.0
4.5
3 0

1.5
.5

July.

Aug.

123678° 2(
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Daily discharge, in second feet, of Harlem canal near Zurich, Mont., 1904-1017-
Continued.

I>ay.

1916. 
1.......

3.......
4.......
5.......

6.......
7.......
8.......

10.......

11.......
12.......
11
14.......
15.......

Mar.

Day.

1917. 
1. .........

3..........

5..........

e:. ........
7..........

9..........
10..........

11..........
1 9

13..........
14..........
15..........

Apr.

Apr.

6.9 
26 
30 
19 
29

20 
32 
30 
27 
26

29 
32 
34 
39
41

May.

36 
39 
46 
38 
41

46 
42 
40 
46 
40

31 
28 
32 
39 
43

May.

55 
61 
57 
57 
59

58 
59 
55 
44
44

50 
46 
45 
49 
49

June.

45 
50 
49 
43 
38

38 
36 
31 
27 
25

24 
24 
24 
29 
52

June.

40 
40 
40 
40
42

33

30 
32 
34

33 
33 
33 
32 
31

July.

47 
43 
53 
56 
63

65 
72 
71 
73
88

90 
89 
83 
S3 
81

Aug.

43 
42 
42 
40 
40

40 
41 
40 
38 
38

38 
25 
24 
34
27

July.

5.3 
4.0 
3.6 
3.8 
3.3

3.6 
3.0
2.4

Sept.

32 
32 
30 
23
28

33 
35 
34 
33 
29

29 
28 
27 
28 
30

Day.

1916. 
16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
97

28.......
29.......
30.......
31.......

Mar.

8.2

Day.

1917. 
16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

4.0 
3.2

3.5 
2.8 
2.8 
2.9 
2.8

2.2 
2.2 
16 
22 
26

Apr.

40 
46 
60 
55 
49

48 
48 
50 
51 
44

36 
47 
59 
54 
53

May.

47 
48 
48 
46 
50

49 
46 
46 
44 
43

49 
45 
40 
39 
40 
44

May.

48 
48 
48 
48 
53

53 
49 
51 

. 52
44

37 
36 
36 
31 
32 
38

June.

53 
53 
47 
44 
35

29 
30
45 
44 
42

30 
29 
40 
44
47

June.

26 
3.3 
3.3 
10 
9.6

9.5 
9.1 
9.4 
9.6
8.8

8.9 
8.7 
6.9 
6.3 
6.5

July.

81 
69 
53 
66 
66

65 
67 
65 
66 
67

62 
"3 
40 
32 
31 
-^3

Aug.

27 
27 
27 
28 
23

22 
20 
20 
20 
20

20 
20 
16 
16 
16 
22

July.

.......

Sept.

31 
31 
29 
29 
30
31* 

30 
28 
28 
30

44 
30 
28 
25 
16

NOTE. 1904: Canal operated Apr. 1 to Aug. 20, but gage readings not available before May 11.
1906: Head gates opened Apr. 9. Dam washed out June 8.
1907: Canal not used.
1908: No gage heights recorded June 5 to July 1 nor after July 23: discharge June 5 to July 1 interpolated 

between measurements. The canal was bank full in June, but the excess was wasted and was not taken 
into account in these records. Daily discharge July 24 to Aug. 31 estimated from flow of Milk River and 
canals.

1910: Head gates opened Mar. 10 and closed June 11.
1911: Gates opened Mar. 19 and closed Aug. 22.
1912: The flow in March, 1912, was probably due to overflow from high water in Milk River. Practically 

no flow after Sept .30.
1913: Head gates opened Apr. 20 and closed Aug. 1.
1914: Gates opened Mar. 29 and closed July 8.
1915: Discharge interpolated Apr. 23, May 1-2, and May 4^7.
1916: Head gates opened Mar. 31 and closed for season July 8. Gates closed for repairs to dam Juno 7.
1917: Some water in canal early in April, owing to overflow of head gates: no records obtained. Check 

gate changed July 28. Head gates closed Sept. 30.
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Monthly discharge of Harlem canal near Zurich, Mont., 1904-1917.

Month. .

May 11-31...........
June.......... .......
July.................
August 1-13.........

April................
May.................
June................
July.................
August 1-19.........

The period....

May.................
June 1-7.... .........

April 7-30...........
May..... ............
June................
July.................
August..............

April................
May.................
June ................
July.................

March 10-31.........
April................
May.................
June 1-10............

March 10-31.. .......
April............ ....
May.................

July.................
August 1-22. ........

The period....

March 26-31. ........
May 8-31............
Jane. ...............
July.................
August............. .
September..........

April 20-30.. ........
May.................
June................
July.................

1904.

1905.

1906.

1908.

1909.

1910.

1911.

/

1912.

..

1913.

Discharge in second-feet.

Maximum.

50 
56 
21 
2

38 
32 
27 
19 
73 
26

53.0 
91.0 
80.0

71 
78 
79 
31 
24

84 
77 
68 
59

67 
67 
69 
51

78 
78 
82 
61 
62 
6

49 
26 
24 
23 
25 
1.1

29 
54 
46 
28

Minimum.

28 
15 
0 
0

0 
6
7 
2 
3 
0

.3 

.3 
22.0

12 
50 
3 

14 
5

58 
0 
0 
0

56 
51 
51 
42

13 
22 
27 
30 
0 
3

16 
10 
3.2 
6.0 
1.2 
.2

20 
27 

2 
.5

Mean.

41 
35 

4 
1

25.5 
18 
16 
9 

20 
10

"18.0 
21.2 
54.6

49.0 
59.8 
32.2 
27.8 
13.5

71.4 
53.1 
31.1 
19.5

61.4 
60.4 
59.1 
45.5

54.8 
66.3 
63.2 
4L9 
22.8 
4.3

29.0 
18.2 
11.4 
15.3 
5.32 

.64

24.6 
39.4 
31.9 
10.5

Run-off 
(total in 

acre-feet).

1,708 
2,083 

246 
26

4,063

1,366 
1,071 

984 
536 

1,230 
377

5,564

785 
1,300 

758

2,840

2,330 3,680" 
1,920 
1,710 

830

10,500

4,250 
3,260 
1,850 
1,200

10,600

2,680 
3,590 
3,630 

903

10,800

1,410 
3,950 
3,89o 
2,490 
1,400 

188

13,300

345 
866 
678 
941 
327 

38

3,200

537* 

2,420 
1.900 

646

5,500
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Monthly discharge of Harlem canal near Zurich, Mont., 1904-1917 Continued.

Month.

1914.

July 1-10.................................................

1915.

July-- ....................................................

1916.

July 1-8..................................................

1917. 
April 19-30........ ...................................:...
May......................................................

July......................................................

Discharge in second-feet.

Maximum.

65 
69 
50 
22

68 
50 
39 
24 
8.9

60 
61 
42 
5.3

26 
50 
53 
90 
43 
44

Minimum.

8 
14 
1.8 
0

38 
27 
11 
2.4 
2.1

6.9 
31 

0 
2.4

2.2 
28 
24 
31 
16 
16

Mean.

45.0 
47.9 
24.8 
7.39

52.7 
40.2 
21.6 
11.2 
4.62

38.7 
48.1 
21.0 
3.62

7.53 
42.3 
38.2 
63.6 
28.9 
29.7

Run-off 
(total in 

acre-feet).

2,680 
2,950 
1,480 

147

7,260

2,400 
2,470 
1,290 

689 
46

6,900

2.300 
2,960 
1,250 

57

6,570

179 
2,600 
2,270 
3,910 
1,780 
1,770

12,500

NOTE. Canal head gate washed out in June, 1906; canal not used in 1907.

Monthly discharge, in acre-feet, of Harlem canal near Zurich, Mont., 1904-1917

Year.

1904..................................
iQnc

1906..................................
IQAft

1909..................................
1910..................................
1911..................................
1912..................................
1913..................................
1914
1915..................................
1916..................................
1917..................................

-A-VcrfisfG

Mar.

1,370

2.680
1,410

345

Apr.

1,070
785

2,330
4,250
3,590
3,950

0
537

2,680
2,400
2,300

179

2,010

May.

1,710
984

1,300
3,680
3, 260
3,630
3,890

866
2,420
2,950
2,470
2,960
2,600

2,520

June.

2,080
536
758

1,920
1,850

903
2,490

678
1,900
1,480
1,290
1,250
2,270

1,490

July.

246
1,230

1,710
1,200

" i,400
9-11
646
147
689

57
3,910

937

Aug.

26
377

830

188
327

46

1,780

275

Sept.

38

1,770

Total.

4,060

2,840

10,600
10,800
13,300
3,200
5,500
7,260
6,900
6,570

12,500

7,660

NOTE. Dam washed out June 8,1906, and canal was not used again until 1908. In computing the average 
flow the canal was assumed dry when no discharge was recorded. April, 1904. which was previous to the 
establishment of the station, was omitted m computing the average.
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AGENCY DITCH NEAR HARLEM, MONT.

LOCATION. In NW. i SW. I sec. 33, T. 32 N., R. 23 E., at spillway about 1,000 feet 
below highway bridge, half a mile below head gate on Milk River, and 4 miles 
south of Harlem, in Blaine County. (See PL XXIV, B.}

RECORDS AVAILABLE. July 14, 1905, to December 31, 1917.
GAGE. Vertical staff, enameled face, on right-hand downstream post of check weir 

at spillway.
DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Bed of canal is earth; backwater is caused by aquatic plants 

growing in canal during operating season, and also by a check gate 1 mile below 
station. The amount of backwater caused by the check varies with the quantity 
of water diverted.

EXTREMES OP DISCHARGE. Maximum discharge recorded, 128 second-feet May 28, 
1916..

ACCURACY.- Control, shifting. Numerous discharge measurements are necessary each 
year to define the rating curves. The shifts are also partly determined from notes 
by the observer concerning changes in the check gates. Records fair.

The canal takes water from Milk'River for the irrigation of lands on the Fort Bel- 
knap Indian Reservation. This canal has been given a prior right by a decree of the 
United States Supreme Court to 125 second-feet of the water of Milk River and tribu 
taries above the point of diversion.

Discharge measurements of Agency ditch near Harlem, Mont., 1905-1917.

Date.

1905. 
July 11

28
Aug. 4

17
25

190G.

21
27

July 21

1907.

24
July 11

19
Aug. 2

27
Sept. 28

24
May 8

28
Aug. 11

1910.

14

22

18

Made by  

.....do..................
C. T. Prall.............
.....do..................
.....do.. .................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Robert Follansbee .....

.....do..................

.....do...................

.....do..................

.....do..................

W. A. Lamb...........

M. E. McChristie.......
.....do..................
.....do..................
.....do..................
.....do..................
W. A. Lamb...........

Gage 
height.

Feet. 
3.24
4.82
4.53
4.3
3.8

1.75

4.40
3.38
3.76
4.50
4.34

4.40
4.38
3.90
3.72

oo

2.42
1.10
2.15
1 4ft

2.83

4.45
2.05
3.75
5.15

4.95

Dis 
charge.

S-ec.-ft. 
24
52
63
29
14
18
2

49.8
10.6
23.6
48.1

fi i

.0

.0
6 9

19.2
.0

11.8
19.4

.0
37.2
17.0
37.9
13.2

11

60
26
40
48
29
15

Date.

1911. 
Apr. 13

June 22
27

July 3
28

1912.

July 25

1913.

2
6

10
15
18
23
26
30 

July 1
9

25

1914.
Apr. 10

12
16
20
24
28
29

MdV 1

7
8

14
21
31

Made by  

J. C. Beebe.............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.................

R. R. Randell.. ........
.....do..................

.....do.................

.....do.................

.....do.................
C. R. Hauke. ..........
J. B. Stewart..........

.....do.................
J. B. Stewart..........

.....do.................

.....do.................

L. W. Teter... .........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

L.W. Teter... .........

L.W. Teter...... ......
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
3.59
3.21

3.98
4.12

.55

3.90
1.79

4.60
4.50
4.55
4.50
4.35
4.30
4.15
4.35
4.50
4.83 
3.78
3.35
2.00

4.00
4.75
4.55
4.65
4.20
3.45
3.81
4.00
3.83
3.80
3.45
4.30
4.10

Dis 
charge.

Sec.-ft. 
76
74

49
56
83

.8

33
4.2

87
76
78
70
60
58
58
73

. 57
65
87
69
26

64
88
68
85
62
37
52
63
53
52
38
28
27
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Discharge measurements of Agency ditch near Harlem, Mynt., 1905-1917 Continued.

Date.

1914. 
June 5 

11 
11 
15 
19 
26 

July 3 
6 
7 
8 
8

1915. 
Apr. 25 
May 4 

13 
14 
18 
29 
31

Made by  

L.W. Teter. ..........

L. W. Teter............ 
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

L.W. Teter.... ........
.....do.................
B. E.Jones............
.....do.................
L.W. Teter............
.....do.................
.....do.................

Gage 
height.

Feet. 
3.25 
3.63 
3.60 
4.00 
4.10 
4.30 
3.15 
3.28 
2.95 
2.38 
1.92

4.00 
2.65

2.17 
4.50 
4.15 
3.75

Dis 
charge.

Sec.-ft. 
38 
72 
69 
85 
63 
44 
52 
54 
43 
26 . 
14.1

49 
15.1 
4.6 
1.4 

89 
81 
50

Date.

1915. 
June 12 

14 
23 
30 

July 10

1916. 
May 2 

19 
21 
27 

June 4 
21 
21 

July 1

1917. 
June 18 
July 14 
Aug. 1 

9

Made by  

B. ]
L. 1

Tut 
A. 
Phi

Tul 
Ma] 
Phi

A.

V. Teter............
do.................
do.................
do.................

tie and Marrion .... 
I. Tuttle...........
1. H. Marrion.......

tie and Marrion .... 
rion and Tut'tle. . . .

H. Tuttle. ..........
do.................
do.................
do.................

Gage 
height.

Feet. 
3.72 
3.55 
3.45 
2.90 
2.85

3.98 
4.19 
3.55 
5.10 
4.15 
4.98 
4.98 
3.10

5.18 
4.55 
4.40 
4.49

Dis 
charge.

Scc.-ft. 
52 
49 
43 
24 
21

54 
44 
51 

110 
63 
98 
99 
21.6

33.3
26.1 
0 
4.8

NOTE. 1905: July 28, Aug. 4 and 17, stage-discharge relation affected by backwater. 
1911: Mayo, discharge estimated. 
1912: July 25, weir measurement.
1915: May 14, weir measurement. The current-meter measurement of May 13 showed the rate at which 

water was being pumped-from the canal May 10-14, the pump running 24 hours per day. 
1916: May 19, check gate in place 1 mile below. *  

Daily gage height, infect, qf Agency ditch near Hcirlem, Mont., 1906-1909.

Day.

1906. 
1... ........
2...........
3...........

5...........

6........... 
7........... 
S... ........
9...........

10...........

11........... 
12...........
13........... 
14...........
15........... 
16...........

Da

19( 
1.... .......
2...........
3...........
4...........
5........... 

6.... .......

8........... 
9...........

10........... 

11...........
12...........
13...........
11...........
15...........

Apr.

......

~3." 45"

4.65 
4.6
4.35 
4.2
4.2
4.35

y-

-------

May.

4.1 
4.37
4.32 
4.4
4.4

4.4 
4.4 
4.4 
4.4
4.5

4.5 
4.65
5.05 
5.35
4.95 
4 65

......

......

......

June.

5.7 
5.55
5.15 
5.0
4.8

4.7 
4.55 
4.3 
4.05
3.95

3.85 
3.7
3.6 
3.5
3.4 
3.4

June.

......

July.

3.85 
3.8
3.7 
3.65
3.6

3.5 
3.4 
3.3 
3.2

......

"4." 4"

4.45 
4.5

July.

4.5
4.5 
4.6
4.5
4.45 

4.4
4.3
4.35

3.7

2.8
4.0
4.5
4.S 
4.8

Aug.

3.6 
3.6
3.6
3.6

3.6 
3.6 
3.6 
3.6
3.6

3.6 
3.6
3.5 
3.5
3.5 
3.5

Aug.

4.4
4.4 
4.4
4.3
4.3

4.3
4.3
4.3

4.3

4.2
4 9

4.2 
4.2

Sept.

3.8 
3.8
3.8 
3.8
3.8

3.8 
3.8 
3.8 
3.9
3 Q

3.9 
3.9
3.9 
3.9
3.9 
3.9

Sept.

3.9
3.9 
3.9
3.9
3.9

3. a
3.9
4.0

4.0

 1.1
4.1
4.1 
4.2

Day.

1906. 
17........... 
18...........
19...........

21...........
22........... 
23........... 
24........... 
25...........

26........... 
27........... 
28...........
29........... 
30...........
31...........

Da

190 
16...........
17........... 
18...........
19...........
20........... 

21...........
22...........
23........... 
24...........
25...........

26...........
27...........
28...........
29........... 
30........... 
31...........

1

y

1^

 -

1.2

M 
B.58

M
5.3 
5.22 
5.4 
R.6

i.68 
!.75
[5,85
3.9 
4.0

.....

.....

May.

4.5 
4.5
4.5 
4.5

4.7
4.7 
4.65 
4.6 
4.85

4.55 
4.25 
4.05
4.25 
5.65
5.95

------

------

......

------

June.

3.35 
3.4
3.85 
4.0

4.0
4.0 
4.2
4.35 
4.25

4.2 
4.15 
4.0
4.1 
4.0

June.

4.6
4.7 
4.7
4.65
4.5

4.5
4.4
4.5 
5.35
6.6 

5.5
5.5
5.35
4.5 
4.5

July.

4.5 
4.5
4.4
4.4

4.15
3.95 
3.7 
3.7 
3.7

3.7 
3.7 
3.7
3.7 
3.6
3.6

July.

4.5
4.5 
4.5
4.8
4.8 

4.8
4.7
4.7 
4.7
4.6 

4.6
4.5
4.5
4.4 
4.4 
4.4

Aug.-

3.5
3.5
3.5 
3.5

3.5
3.5 
3.5 
3.5 
3.5

3.5 
3.5 
3.5
3.6 
3.7
3.8

Aug.

4.2
4.2 
4.0
4.0
4.0 

4.0
4.0
4.0 
4.0
4.0 

3.8
3.8
3.8
3.8 
3.8 
3.8

Sept.

3.9 
3.9
3.9 
3.9

3.9
3.9 
3.9 
3.9 
3.9

3.9 
3.9 
3.9
3.9 
3.9

Sept.

4.2
4.2 
4.2
4.0
3.8 

3.8
3.7
3.7 
3.7
3.7 

;>8.7
8 7
3.7
8.7 
3.7 
3.7
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Daily gage height, in feet, of Agency ditch near Harlem, Mont., 1906-1909 Continued.

Day.

1908. 
1.. ......................
2........................
3........................ 
4........................

0........................
7........................
8........................
9.. ................. .....
10........................

11........................
12........................
10

14........................
15........................

Day.

1909. 
1...................
2...................
3.... ...............
4...................
5.. .................

G...... .............
7........... ........
8...................
a.... ...............
10...................

Apr.

......

......

......

......

June.

5.35
5.0
4.9
5.0

July.

? 7
3.8
 >.9
2.8
2.75 
3. ft
2.8

May.

3.20
2.20
2.20
1 65

.....

June.

2.05
2.25
2.50

2 0C

2 95
3.00
3 in

3.20

3.20

July.

......

3.5
3.6

3.7
3.75
1 7

3.7
3.6

Day.

1908. 
16........................
17.............. ........ ..
18........................ 
19........................
20........................

21........................
22........ ........... .....
23........................
24.......... ..............
25........................

26.......... ............ ..
27.... .................... 
28........................
29........................
30....... .................
31... .....................

Day.

1909. 
11...... ..'...........
12...................
13...................
14...................
15...................

16...................
17..---   -------
18. 
19
20...................

June.

4.9
5.0
5.1
5.45
5.3

5.2
5.3
4.85
4.7
5.3

July.

2.85
2.S
2.75
2.8
2. 85

2.8
2.85
2.8
2.85
2.75

Apr.

......

1.30
2.45
2.60
2.50

2.25

2.25
2.15

May.

2.30 
2.45
2.65

2.80
2.75

2.45
2.35

2.30
2.20 
2.10
2.10
2,10 
2.10

Day.

1909. 
21...................
22...................
23...................
24...................
25..... ..............

26.. .............. ...
27...................
28..... ....... ...... .
29...................
30................... 
31...................

June.

------

June.

------

July.

3.55
3.6 
3.5 
3.5 
3.45

3.4 
3.3 
3.3 
3.3 
3.3

3.3 
3.5 
3.3
3.3 
3.3 
3.3

July.

2.0 
2.85 
2.8
2.85

NOTE. The stage-discharge relation at this station is affected by the regulation of check gates below, 
and sufficient information in regard to these changes was not obtained in 1906-1909 to allow accurate daily 
estimates to be made. A rough idea of the discharge can be obtained from these gage heights and the 
discharge measurements.

Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., 1905 and 1910-1917.

Day.

1905. 
L...........
2
3............
4. ...........

6............
7............
8. ...........
9.. ......... .

10............

Da:

1< 
I............
2............
3............
4............
5............

6........ ..
7............
8. ......... ..
9. .s... .......

10..:.;........

11............
12............
13............
14............
15............

July.

0

0

0

n
0

32
32

7.

)10.

Aug.

33
9O

29
29
OC

OF:

25
OC

1

Sepl

Apr.

60
GO
60

 60
60
60
60
60

">
*
1

1

0
0

1

n
17,

14
1ft

Ifi
17
18
19
20

lay.

6f)
60*fiO
fin
60

60
60
60
Rf>

Day.

June.

40
40
40
40

40
40

40
10

10
10
10
10
40

Julj

41
4
4
4
4

3
3
?!
2<
2<

?,
?,
3
?,
?,

J

T.

1

>

1

1

1

}

?

3

?
1

uly.

W.
32
23
27
1ft

21

21
16
12
TO

16
17
IS
19
20

21
33
23
34
25

2fi
27
38

30

Aug.

22
22
22
19
18

16
14

11
9

Sept.

0

Day.

1910.

Daj

21.....
22. ....
23. . . . .
24. ....
25.....

26.....
27. ....
28. . . . .
29. ....
30.....
31.....

Apr.

60
60
60
60
60

60
60
60
60
60

60
60
60
GO
60

July.

8
8
8
2
1

1
0

63
52
52
51

May.

Aug.

8
8
7
6

18

16
14
IT

9
7

June.

40
40
40
40
40

40
48
48
48
48

48
48
45
45
45

Sept.

July.

IS
18
16
16
16

16
16
16
16
16

16
16
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Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., 1905 and 1910-
1917 Continued.

Day.

1911.

2.. ..........

6............
7............

10. ...........

Day.

1912.

2. ...........
3............

5. ...........

7. ...........
8. ...........

10. ...........

Day.

1913. 
1............

3............
4
5. ...........

6............ -.-...

Apr.

June.

May.

7. ....... .. -----
8............
9. ...........

10. ...........

June.

July.

35
32 
31 
35 
39

39 
39 
33 
31
Q1

June.

76 
78 
77 
76 
73

70 
70 
70 
60 
60

Day.

1914. 
1........................
2... .....................
3........................
4........................
5........................

6........................
7........................
8........................
9........................
10........................

11........................
12........................
13........................
14........................
15........................

July.

77 
81 
82 
79 
71

71
77 
77 
77
78

Aug.

4 
4 
4 
4 
4

4 
4 
4 
4

July.

87 
60 
56 
64 
67

87 
71 
56 
56 
26

Apr.

26 
53
58

98 
90 
93 
86
68

Day.

11 
12 
13
14 
15

16 
17 
18
19

1911.

Day.

11
12
13
14
15

16
17
18
19

1912.

Day.

11

13
14
15

Ifi
17
18
19
20

May.

63 
60 
57 
54 
53

52 
53 
52 
51 
44

34 
24 
23 
30 
27

1913.

June. July

27 - 12 
35 38 
43 42 
43 52 
41 54

42 55 
39 42 
29 24 
35 19 
51 21

69 31 
68 34 
72 34 
74 34 
71 34

Apr.

June.

May.

June.

07 
74 
70

66 
61 
57 
60 
60

July.

31
31
31
31
31

31
31
31
31
01

June.

55 
54
54
56
58

58
58
58
62
66

July.

71 
70 
67 
78 
68

65 
62 
69 
45

Aug.

July.

11

Day.

1914. 
16

Day.

1911. 
21.......--.--
22. ....
23.....
24. ....
25

26. ....
27. ....
28. ....
29. ....
30. ....
31.....

Day.

1912. 
21. ...... ...
22. ....
23. ....
24. ....
25. ....

26. ....
27. ....
28. ....
29. ....

31.....

Day.

1913. 
21......-.-. -
22. ....
23. ....
24. ....
25. ....

26. ....
27. ....
28. ....
29. ....
30. ....
31.....

18........................
19........................
20........................

21........................
22........................
23........................
24........................
25........................

26...... ................ .-
27........................
28........................
29........................
30........................
31........................

Apr.

70 
74 
91 
98
86

78 
74 
70 
64 
66

60- 
42 
40
48 
66

Apr.

74 
75 
75 
73 
77

June.

33

33 
33 
33
34 
34

May.

"

87 
87 
87 
87 
76

May.

28 
27 
27 
27
28

28 
27 
27 
27 
27

28 
27 
28 
27 
25 
27

June.

62
62
AQ

47

50 
59 
70 
89 
82

July.

31
31
31
9
4

4 
4 
4
4 
4 
4

June.

70
80
73
67
62

51 
57 
30 
30 
65

June.

49 
56 
35 
49 
33

32 
44 
37 
40 
43

44 
42 
40 
36
38

July.

....

Aug.

- -  -

July.

24

26
27 
27

July.

28 
25 
23 
21 
18

17 
15 
14 
14

u"'
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Daily discharge, in second-feet, of Agency ditch near Harlem, Mont., 1905 and 1910-
1917 Continued.

Baj

191£ 
1. ...........

3............
4.......:....
5

C.... ........
7............
8............
9............
10............

11............
12............
13............

15............

Baj

191f 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15.............

Day.

1917. 
1. ...........
2. ...........

4............
5. ...........

6............
7............
8............
9............

10............

r %

June. July.

26
32
82
28
24

24
24
24
24
24

Apr.

on

49

Apr.

78
7<;
70
67
61

<si
47
51
59
60

Aug

May.

12
13
15
16
14

14
12
11
10
10

6
6
6

62
56

May.

56
55
59
60
60

48
Kf\

AQ

52
56
CO

57
53
49
49

. 11

. 12

. 13

. 14

. 15

5 16
5 1 17
5 18
5 19

June.

52
52
52
56
62

59
56
52
47
52

47
53
48
46
46

June.

86
62
63
62
0

0
78
84
86
86

0

Bay.

1917.

July.

23
23
23
22
22

22
99
20
21
22

July.

99
1
1

J

Bay.

1915. 
16........................

18........................
19........................
20........................

21........................
22........................
23........................
OJ

25........................

9fi

27........................
28........................
29
30........................
31........................

Bay.

1916. 
16........................
17........................
18........................
19........................
20........................

21........................
22........................
23......................'..
24........................
25........................

26........................
27........................
28........................
29........................
30.......................:
31........................

une. July. Aug. Ba;

191 
..... 20 5 21.....
..... 20 ...... 22.....

9ft 93

..... 28 ...... 24......
44 20 ...... 25.....

54 22 ...... 26.....
54 22 ....... 27.....
42 21 ...... 28.....
25 19 ...... 20.....
16 18 ...... 30.....

Apr.

50
54
54
50
50

52
52
50
52
49

46
41
30
17
15

Apr.

59
55
47
43
0

0
66
67
73
80

63
53
57
57
57

7'

1.

May.

58
85
92
84
79

76
78
87
87
87

88
86
84
82
62
56

May.

47
47
45
44
64

50
57
64
70
73

78
106
128
98
86
92

June.

8

36
32
32
36
34

June.

45
44
43
42
42

44
43
23
23

24
24
99
99

22

June.

0
90

94
96
90
95
92

90
90
98
94
62

July.

16
15

12
11

10
9
8
7
5

July.

July.

Aug.

NOTE. 1905: July 9-13, discharge estimated. Aug. 26-31, discharge interpolated.
1906-1909: Head gates opened Apr. 9, 1906. Baily and monthly discharge not computed for 1906-1909 

owing to uncertainty as to changes in stage-discharge relation due to regulation of the canal. Some idea 
of the discharge can be obtained by comparing the gage-height records -with the discharge measurements 
made in these years.

1910: Flow estimates from discharge measurements and the following statement supplied by the irrigation 
engineer in charge: "Canal was opened Apr. 8 and remained constant until May 10, when it was shut 
down for repairs. Water turned into ditch June 2 and was constant until June 9, when gates were partly 
closed. June HM4. discharge estimated. Gates opened June 15; same discharge as before being closed. 
June 22, gates raised, also flashboards on waste gate. After June 30 discharge decreased on account of river 
falling. Gates closed July 27."

1911: Head gates opened Mar. 26 and closed for the season July 19. Bischarge July 20-31 was leakage 
through the head gates; estimated at 1 second-foot. Estimate of discharge Mar. 26 to Apr. 25, originally 
published, has been omitted from compilation because of inadequate base data.

1912: Water turned into canal May 25, but no gage-height observations were made until July 1. Mean 
flow May 25 to June 24 estimated at 40 second-feet. Discharge June 25-30 and July 26 to Aug. 9 estimated. 
Head gates closed for season Aug. 9.

1913: Head gates opened May 27 and closed for season July 28. Checks below the gage were changed at 
frequent intervals during the irrigation season, causing sudden changes in the stage-discharge relation.
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Daily discharge May 11 to June 3d estimated from discharge measurements and gage heights, Canal dry 
July 12-24 and: 29-31.

1914: Head gates closed July 24.
1915: May 11-13, little water passing the gage, the largej part being pumped out above; discharge esti 

mated: from measurements made May 13 and 14. The measurement made May 14 indicates the water

1916: Cheek No. 1 placed May 5 at 7 p. m., removed May 19 at 7 p. m., and not used remainder of season. 
Water turned into canal 3 p. m. Apr. 6 and head gates elosed 7.30 p. m. July 3. Canal shut down for repairs 
Apr. 19-22, May 20 (from 8 a. m. to 4 p. m.), June 5-7, June 10-20. Sluice gate opened June 30.

1917: Canal shut down for repairs June 22-25. Checks removed June 26; date on- which they were replaced 
is uncertain.

Monthly discharge of Agency ditch near Harlem, Mont., 1905 and 1&W-19-17.

Month.

July 8-31..... .......

Apr. 8-30............
May 1-9-.. ...........
June 2-3Q.. ...... ....
July 1-27.... ........

ApriI26-30_ .........

The period... -

May 25-31. ..........

July.... ........... ..

May27-31'.. .........

July.................

April 8-30...........
May.................

Jolv 1-24.. ..........

The period....

April 14-30.. ........

July 1-W.. ..........

April 6-30... ........

July 1-4'...... .......

JaiT-  ---------

Tfaeperfsd

190-u!.

1910,

1911.

1912,

1913.

1914.

1915.

191G.

1917.

Discharge in- second-feet.

Maximum.

63 
33 
5

0
m
82

87 
SO 
87

98 
63 
74 
55

54 
92 
62 
23

80 
T2S
m
22

54 
32 

5

Minimum.

0 
5 
1

0
a

76 
30 
0

26 
23 
27 
14

15 
6 

22 
20

fr 
4* 

ff 
0

0 
0- 
ff.

Mean.

2£ 
1& 
3

60 
60 
37 
25

74.8 
.0 

37.7 
44.4

40.0
38.7
25.3 
4.0

84.8 
62,7 
24.0

69.5 
35.9 
45.2 
30. 5

43.6 
49.5 
42.9- 
22.0

55. 9 
63.1 
53.3 
&.»

25-. 8 
18. ft 
2.73

Kon-e>fE 
(total-in 

aere-feet).

1,050 
1.110

48

2,200

2, 740 
1,070 
2,130 
1,340

7,280

742 
0 

2,249 
2,730

5, 710

555 
2,300 
1^560 

71

4,4aft

841 
3r 730 
1,480

6,050

3,170 
2,210 2,690' 
1,45Q-

9,520"

1,470; 
3,040 
2,550 

436

7,500

2; 770 
3,880 
3, 170

48

9; 870

819 
1,160- 

5&6

2,040

NOTE-; Estimates of discharge- wer» not prepared tor 1906^-1909;. S«e footnote to fefly gag« heights fca: 
tMs-perfod.

The estimates for 1910 and 1912 are very rough, and may b& considerably to, error. See-footnote to-daily 
ffiscnsrge ta&Ees ami statement under accuracy in station description.
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Monthly discharge, in acre-feet, of Agency ditch near Harlem, Mont., WOS and 1910-1917.

Year.

1905..........................................
1910.,..        ..   ..     ...        .
1911
1912
1Q1 *?

1914..........................................
1Q1 ^

1916..........................................
1917

Apr.

742

3,170
1,470

1,360

May.

1,070
0

CEC

841
2 91 rt

3 O40

1 493'

June.

2,130
2,240
2,300
3,730
2 fiQft

2,550
3,170

fil Q

2,450

July.

1,050
1,340
2,730
1,560
1,480
1,450

436
48

1,160

1,250

Aug.

1,110

71

59.6

14

Sept.

43

Total.

o2,200

5,710
4 490
8,059
Q ^911
7,500

2,040

6,560

a Not included in average.

NOTE. In computing the average flow the canal was assumed dry when no discharge was recorded. 
April, May, and June, 1905, being previous to the establishment of the station, were omitted in computing

DEER CREEK CATTLE CO.'S WEST DITCH NEAR ST. KILDA, ALTA.

LOCATION. In SW. \ sec. 36, T. 1, R. 12 W. fourtli meridian.
RECORDS AVAILABLE. Discharge measurements in April and June 1914; complete

records, 1915.
GAGE, Vertical staff; read by F. W. Webster. 
DISCHARGE MEASUREMENTS. Made by wading or with a w<e.ir. 
CHANNEL AND CONTROL, Good banks and bed; control permanent. 
ACCURACY. Stage-discharge relation permanent. Gage read daily to hundredths

Rating curve well defined between gage heights 3.40 feet and 3.57 feet. Results
fair.

Head gates were open 8 days in May and 11 days in June, 1915. No records 
were obtainable during 1916 or subsequently, but it is understood that very little, 
if any, water was diverted through this ditch during 1916 and 1917.

Discharge measurements of Deer Creek Cattle Co.'s ivest ditch near St. Kilda, Alta. }
1914-15.

Date.

1914. 
Apr, 30
June 20

1915 
Mar, 19

29 
Apr, 12

22

19 
Jane 15

24
Jaiy 12

Made by 

.....do..................

.....do.................. 

.....do.................. 

.....do..................
-..-.do.................. 

do.................. 
.....do.................. 
-...do..................
-.-..do..................

Gage 
height.

Feet. 
3.23
3,30

Dry.
Dry. 
Dry. 
Dry.

3.57 
Dry. 
Dry.
Dry.

Dis 
charge.

Sec.-ft. 
0.118
.118 ;

0
0 
0 
0 
0
1.91 
0 
0
0

Date.

1915. 
July 22'

30
Aug. 8

17
26 

Sept. 3 
16 
23

Oct. 5 
12 
20 
29

Made by  

.....do.. ................ 

...-.do..................

.....do..................

.....do..................

.....do........ ........ .. 

.. ...do........ ...... .... 
-....do..................
.....do.................. 
_. ...do.... ............. . 
. ....do... ... ............ 
.. ...do.... ............ ..

Gage 
height.

Feet.
3.49
Dry. 
Dry.
Dry.
Dry. 
Dry. 
Dry. 
Dry.
Dry. 
Dry. 
Dry.

Dis 
charge.

Sec.-ft. 
1.16
0

0
0
0 
0 
0
0 
0 
0 
0

Daily discharge, in second-feet, of Deer Creek Cattle Co.'s west ditch near St. Kilda, Alta.,
1915.

Day.

16..............
17. .......... ...ia,.,.,..........
19-i. ............
20.. ............

May.

1.98
1.98
1.98
1 99

July.

3.30
3.30
3.30
2 60

Day.

21. ............ .
22. ............ .
23. .......... ...
24. ........ .....
25..............
36..............

May.

1.22
.96
.96
.96

July.

2.60
2.60
2.60
2.60

Day.

27..............
28..............
29..............
30. .............
31. .............

May. July.

1 9S
1 98

NOTE. Head gates opened May 17 and July 17; head gates closed May 24 and July 27.
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Monthly discharge of Deer Creek Cattle Co.'s west ditch near St. Kilda, Alta., 1915.

Month.

May 17-24...... ..........................................

The period .........................................

Discharge in second-feet.

Maximum.

1.98 
3.30

Minimum.

0.96 
1.98

Mean.

1.41 
2-60

Run-off 
(total in 

acre-feet).

22 
57

79

DEER CREEK CATTLE CO.'S EAST DITCH NEAR ST. KILDA, ALTA.

LOCATION. In SW. J sec. 36, T. 1, R. 12 W. fourth meridian.
RECORDS AVAILABLE. Incomplete records April 1, 1912, to November 23, 1912;

two measurements only during October in 1914; complete records, 1915. 
GAGE. Vertical staff; read by F. W. Webster. 
DISCHARGE MEASUREMENTS. Made by wading or with a weir. 
CHANNEL AND CONTROL. Original bed of ditch clay, but now overwashed witli sand

from Deer Creek, causing continual change in cross section. The banks are not
subject to overflow, the surplus water finding its way through the two spillways
at dam. Shifting control. 

ACCURACY. Stage-discharge relation very changeable. Gage read once daily to
hundredths. Rating curves are fairly well defined. Records considered fair.

The Deer Creek Cattle Co. diverts all the water from Deer Creek through their two 
ditches except during flood stages. No records obtained during 1917, although it is 
understood water was diverted and used.

Discharge measurements of Deer Creek Cattle Co.'s east ditch near St. Kilda, Alta., 1912,
1914, and 1915.

Date.

1912. 
Apr. 27

22
29

28
July 3

18
26

Aug. 6
28

Oct. 7
18
29

Nov. 14

1914.
Oct. 17

21

1915.
Mar. 19

29

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

W. H. Storey..........

Gage 
height.

Feet. 
2.88

3.14
2.97
2.70

Dry.'
Dry.

2.34
2.31
2.16

2.30
2.09

2.40
2.35

2 09

Dis 
charge.

Sec.-ft. 
2.85
1.77
1.94
2.70
.44

.309

.80

.76

.084

.74
7.16
1.74
.19

5.0
4.0

1.228
441

Date.

1915. 
Apr. 12

22
22

19
19

15
July 12

eye)

30
Aug. 8

26
Sept. 3

16
23

Oct. 5
12
20
29

Made by  

W. H. Storey..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
2.15
2.10
2.10
1.94
1.94
2.42
2.42
3.11
3.11
2.19
1 07
2-40
2.11
1.96
1.77
2.11
2.20
2.11
2.31
2.32
2.32
2.27

Dis 
charge.

Sec.-ft. 
0.674
1 204
1.240
.609
.640

5.691
5.860

5.400
2.400
1.020
5.600
1.690
.700
.270
.910
.600
.590

1.430
.850
.820
.920
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Daily discharge, in second-feet, of Deer Creek Cattle Co.'s east ditch near St. Kilda, Alta.,
1912 and 1915.

I>ay.

1912. 
1...........................
2...........................
3...........................
4...........................

6...........................
7... ........................

10...........................

11...........................
12...........................
13...........................

15... ........................

16...........................
17...........................
18..................... .....
19.................... ......
20...........................

21...........................
22...........................
23...........................
1\. ..........................
25. ..........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1915. 
1. ..........................
2...........................
3...........................
4...........................
5...........................

6. .................. ........
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
11...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20... ........................

21 ...........................
22...........................
23 ...........................

25...........................

26...........................
27 ...........................
2S. .........................
29...........................
30...........................
31...........................

Mar.

2.7

Apr.

19.25
11.75
7.50
6.45
5 7c

5.75
5.05
5.05

1.00

.80

.70

.70

5.75

1.90
1.90
1.90
1.90
1 90

1.60
1.90
2.20
2.80

3.40
2.89
2.18
2.18
2.18

2.70
2.70
2.50
2.20

1.93
1.93
1.08

1.08

1.08
79

.84

.95

1.49
1.57
1.65
1.73
1 Of)

1 08
1.23

1 19

1.10
98

.89

.78

.76

May.

1.82
1.82
1.46
1.46
1.46

1.46
1.06
.75

1.50
1.22

11.10
.68

.62

.48

.70
1.02
1.14
1.16

2 en

.60

.60

.60

2.52
2.16

1 99
1.70
1.40

.65

.65

.66

.65
KG

F 7
KO

.50

.48

.46

.05

.03

1 oq

5.90
5 90

4.20

4.20

3 on

2.40

2.20

1 9Q

June.

1.40
1.56
1 V7

1.02
1.14

1.22
.72
.66
.80
.74

.44
71

.23

.44
2.27

.83

.64

.39

.39
0

0
0
0
0
0

0
0
0
0
0

1 19
8.00
8.00
8.00
8.00

8.00
8.00

July.

0
0
0
0
0

0
0
2.28

90
.46

.31

.24
1.55
1.15
.46

1.30
.46
.31
.69
69

.69

.40
2.78
1.02.
1.02

.72

.50

.51

.28

.28

.22

2.50
5.60
9.20
4.50
6.00

3.40

8.40

4.50

4.50

Aug.

4.30
1.10
1.83
1.14

s°.

.51

.36

.29
9.0

.31

.22

.17

.12

.11

.14

.48

.42

.38

.55
OQ

10

.08

.10

.13

.18

.22

.09

.08

.28

.17

.54

.65

.57
54

.46

.46

.41
35
OK

01
o-i

on

Sept.

0.17
.12

.10

.04

.07

.14

.17

.14

.14

.05
1.31

so

00

1.00
2.31
1.10
.80

.80

.80

.69

.69

.28

.26

.57

.94

.81

.81

1.03
1.03
.76
.68
.68

.54

Oct.

0.23
.59

00

1 00

.80

7.16

1.74
.77

' .83

Nov.

0.83
.83

1.10

.22

.22
40

1Q

.11

09
.07
.04
.02
.02

.07
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Monthly discharge of Deer Creek Cattle Co. 's east ditch near St. Kilda, Alta., 1912 and 1915.

Month.

1912.

July.....................................................

The period. ........................................

1915.

April....................................................

June 1-7. ................................................
July 6-16............................ .....................
August 17-28... ......................................

Discharge in second-feet.

Maximum.

19.25 
2.80 
2.27 
2.78 
4.30 
2.31 
7.16 
1.10

2.70 
2.70 
5.90 
8.00 
9.20 

.65 
1.03

Minimum.

0.70 
.14 

0 
0 

.08 

.04 

.23 

.02

2.70 
.76 
.03 

1.19 
2-50 
.30 
.26

Mean.

4.00 
1.28 
.559 
.62 
.51 
.54 

1.49 
.27

2.70 
1.40 
2.00 
7.00 
5.40 
4.30 
.74

Run-off 
  (total in 
acre-feet).

238 
79 
33 
38 
30 
32 
92 
12

554

83 
123 
97 

118 
10 
16

452

FOSNFEIST DITCH NEAR, ST. KILDA, ALTA.

LOCATION. In SW. } sec. 31, T. 1, R. 11 W. fourth meridian.
RECORDS AVAILABLE. September 16 to October 31, 1915. Water was diverted

during 1916 and 1917 but no records have been obtained. 
GAGE. Vertical staff, read by Julius Fornfeist. 
DISCHARGE .MEASUREMENTS. Made by wading or with weir. 
CHANNEL AND CONTROL. Both banks low, grassy, and not liable to overflow. Bed

weedy, but not shifting. One channel at all stages. Control permanent. 
ACCURACY. Stage-discharge relation permanent in 1915. Gage read daily to hun-

dredths. Rating curve based on six measurements; well defined between
gage height 0.35 foot and 0.70 foot. Daily discharge computed from rating curve.
Record fair.

Discharge measurements of Fornfeist ditch near St. Kilda, Alta., 1915.

Date.

Sept. 16
23

Oct. 0

Made by  

W. H. Storey......

.....do..............

Gage 
height.

Feet. 
0.65
.55
.68

Dis 
charge.

Sec.-ft. 
0.200

100
.230

Date.

Oct. 12
21
29

MaSe by  

W. H. Storey......

.....do..............

Gage 
height.

Feet.

Dis 
charge.

Sec.-ft. 
oQ.194
0.109

(»)

a Measurement made with weir. & Small trickle only. 

Daily discharge, in second-feet, of Fornfeist ditch near St. Kilda, Alta., 1915.

Day.

S::::.:::::::::
3..............
4........... .
5.............

6.............
7.............
8.............
9.............
10.............

Sept.

........

Oct.

0.10 
.10
.16
.16
.16

.23
91
.20
.20
.20

Day.

11.............. 
12..............
13..............
14..............
15..............

16..............
17.............
18..............
19..............
20.............

Sept.

........

0.20
.15
.15
.14
.11

Oct.

0.23 
.20
.20
.20
.20

.15

.15

.15

.15

.11

Day.

21. . ............ 
22. ............ .
23..............
24..............
25..............

26.............
27.............
28..............
29.............
30..............
O|

Sept.

0.11 
.10
.09
.11
.11

.11

.10

.10

.10

.10

Get.

0.11 
.11
.07
.07
.04

.04

.02

.02

.01

.01

.01
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Monthly discharge of Fornfeist ditch near St. Kilda, Alta., 1915.

Month.

The roeriod. . .......................................

Discharge in second-feet.

Maximum.

0.20 
.23

Minimum.

0.09 
.01

Mean.

0.12 
.13

Run-off 
(total in 

acre-feet).

4
8

12

H. T. CLARKE NORTH DITCH NEAR EAGLE BUTTE, ALTA.

LOCATION. In SW. \ sec. 21, T. 7, R. 3 W. fourth meridian, 430 feet below 
head gate of irrigation ditch, on Sexton Creek, near Eagle Butte.

REMARKS. Ditch was used for about 26 days during 1916; gage heights obtained 
but not sufficient data to compute. Daily discharge was very small.

H. T. CLARKE SOUTH DITCH NEAR EAGLE BUTTE, ALTA.

LOCATION. In SW. -| sec. 21, T. 7, R. 3 W. fourth meridian, 140 feet below intake of
ditch on Sexton Creek.

RECORDS AVAILABLE. Irrigation seasons 1916-17. 
 GAGE. Vertical staff. Read by T. S. Clark. 
DISCHARGE MEASUREMENTS. Made by wading or with weir. 
CHANNEL AND CONTROL. Banks about 1.5 feet high; bed composed of sandy loam. 
ACCURACY. Stage-discharge relation permanent. Gage read only at intervals. Daily

discharge obtained by applying gage heights to rating table; for days without gage
heights daily discharge estimated. Record poor.

Discharge tneasurernents of H. T. Clark south ditch near Eagle Butte, Alta., 1916-17.

Date.

191G. 
May 19.

July 11.
Aug. 2.

22.
Sept. 10.
Nov. 6.

Made by 

H. W. Rowley. ........

.....do..................

.....do..................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
O.C9
Dry.

.45
Dry.
Dry.

.43
Dry.

Dis 
charge.

Sec.-ft. 
00.60

0

0
0
0.20
0

Date.

1917. 
May 23. .

July 26. .
Sept. 17.

Made by  

T. C. Milligan... .......

.....do.................

.....do.................

Gage 
height.

Feet.

Dis 
charge.

Ses.-ft. 
0

oQ.50
0
0

o Discharge determined by weir. 

Daily discharge, in second-feet, ofH. T. Clarl south ditch, near Eagle Butte, Alta., 1916-17.

Day.

1916. 
1. ......... 
2..........
3.......... 
4..........
5..........

0. ......... 
7.......... 
«.-.....-..
9.......... 

10..........
11..........
12.......... 
13.......... 
14.......... 
15..........

Apr. May.

o0.84 
o.90
o.96 

ol.02 
1.10

al.02 
o.96 
0.88 
«.80 
.69

«. 65
.60 
.CO 

o.63 
a.C6

June.

01.43 
ol.54
"1.65 
ol.76 

1.87

1.23 
.60

------

July.

0.44

.80 

.99

.78

.57 

.36 

.31 

.26 

.22

.24

.30 

.37 

.44 

.50

Aug.

-----

--"-

Sept.

0.55 
60

.65 

.70 

.70

.37 

.33 

.29 

.25 

.21

.17

.17 

.17

.24 

.22

Day.

1916. 
16.......... 
17..........
18.......... 
19.......... 
20--........

21.......... 
22. ......... 
23..........
24.......... 
25..........
Oft

27.......... 
28.......... 
29.......... 
30.......... 
31 ..........

Apr.

......

"i.'ss"

1.30 
«1.29 
al.22 
»1.15 
1.10

QQ

1.33 
al.10 

.88 

.78

May.

0.69 
.51
.60 
.60 

a.78

a.96 
al.14 
1.33 
1.10 
1.14 

al 18
al.22 
ffl.26 
il.30 
al.31 

1.33

June.

0.36 
.60
.51
.60 

0.66

a. 72 
.78 
.68 
.58
.47
.36
.39
.42 
.44 
.50

July.

0.56 
.62
.69 
.56 
.44

......

Aug.

......

"o.'i?"
.22
97

.31

.36 

.40

.45 

.50

Sept.

0.20 
19

.18 

.17 

.20

.24 

.20 

.20 

.21 

.21
99

.23 

.23

.24 

.24

a Estimated.
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Daily discharge, in second-feet, of H. T. Clark south ditch, near Eagle Butte, Alta.,
1916-17 Continued.

Day.

1917. 
1... ......... 
2. ...........
3............ 
4. ...........
5............

6... ......... 
7............
8............
9............ 

10..--....-.-.

May.

......

......

June.

oQ.,43

a.39 
.37
.37 

.33
on

.45

.36 
a. 52

July.

aO.241 
a. 27
a. 30 

.33
a. 29

o.25 
a. 21
a. 17
a. 13 

.10

Day.

11............
12. ...........
13... ....... ..

15.... ........

16............ 
17............
18............
19............ 
20............

May.

......

------

------

------

June.

0.68

.42 
a. 36

.29

o.29 
o.29

o.30 
.30

July.

0.14 
.09
.05

a. 03

a. 02 
a. 01

------

Day.

21.... ....... . 
22..  -........ .
23............ 
24............
25. ...........

26............ 
27............
28............
29............ 
30............
Of

May.

......

0.61 

o.58

.48
o.47 
o.46 

45

June.

o0.29 
a. 27
a. 25 
a. 24
.23

a. 20 
.16

o.l6
.16 

o.l8

July.

......

......

-  --- 

......

a Estimated. 

NOTE. Head gates opened May 25,1917. Source of supply went dry July 17.

Monthly discharge of H. T. Clark south ditch near Eagle Butte, Alta., 1916-17.

Month.

1916. 
April 20-30. ..............................................
May.....................................................
June 1-7, 16-30. ..........................................
July 1-20. ............................... ...........
August 24-31 .............................................

1917. 
May 25-31. ...............................................

July 1-17. ................................................

Discharge in second-feet.

Maximum.

1.36 
1.33 
1.87 
.99 
.50 
.70

.61 

.68 

.33

Minimum.

0.78 
.51 
.36 
.22 
.17 
.17

.45 

.16 

.01

Mean.

1.13 
.93 
.82 
.50 
.34 
.29

.511 

.331 

.157

Rtm-off 
(total in 

acre-feet).

25 
57 
36 
20 

5 
17

160

7.1 
19.7 
5.3

32.1

ENGLISH DITCH NEAR THELMA, ALTA.

LOCATION. In SW. \ sec. 12, T. 7, R. 3 W. fourth meridian, 360 feet above two-way
gate where first lateral is taken out of main ditch. 

RECORDS AVAILABLE. Irrigation seasons of 1916 and 1917. 
GAGE. Vertical staff; read by James English.
CHANNEL AND CONTROL. Banks composed of loam and bed of gravel. Control shifts. 
DISCHARGE MEASUREMENTS. Made with current meter or weir near gage. 
ACCURACY. As channel has been cut down to gravel, rating curve should now be

constant. Sufficient data were not obtained for curve for 1917; adaptation of
curve for 1916 was used. Records only fair.

Discharge measurements of English ditch near Thelma, Alta., 1916-17.

Date.

1916.

20

July 12
Aug. 2

22
Sept. 19

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
0.85
.74

Dry.

...do..

...do..

...do..

Dis 
charge.

Sec.-ft.

i so
0
0

0
0

Date.

1916.

1 O1 7

May 24

July 25

Made by  

J. C. Milligan.. ........
.....do.................
.....do.................

Gage 
height.

Feet. 
Dry.

.75

.

Dis 
charge.

Sec.-ft.

0
1.99

0
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Daily discharge, in second-feet, of English ditch near Thelma, Alta., 1916-17.

Day.

1916. 
1............
2
3............
4............
5............ 

6............
7............
8... ........
9............

10............

Day.

1917.

2.......?....
3............ 
4............
5............

6............
7............
8............
9............

10............

......

......

May.

......

May.

4.1
2.7
2.8 

2.5
2.5 
2.3
2.5
2.5

June.

2.50
2.40
2.30 
2.20
2.30

2.50
2.40
2.40
2.70
2.80

June.

3.2
3.2
3.6 

4.1
3.6 
3.3
2.8
2.8

July.

0.92
.77
.77 
.63
.50

.24

.24
a. 12
a. 12

Day.

1916. 
11............
12............
13............
14............
15............ 

16............
17............ 
18............
19............
20............

Day.

1917. 
11............
12............
13............
14....:.......
15............

16............
17............
18............
19............
20............

.......

.......

May.

......

May.

2.4
2.2
2.1
2.20
2.10 

2.20
2.00 
1.88
1.80
1.80

June.

4.00
3-60
3-20 
2.80
2.20

2.10
2.00
1.79
J.79
1.59

June.

2.8
2.8

July.

.......

Day.

1916. 
21............

23............
24............
25............ 

26............
27............
28............
29............
tn

Day.

1917. 
21............
22............
23............ 
24............
25............

26............
27............
28............
29............
30............
31............

......

May.

......
3.00

3.20
3.20
2.80
2.80
2.70
2.60

May.

1.88
9 no
3.00
2.80

June.

2.00
1.87
1.79 
1.59
1.59

1.59
1.63
1.08
1.08
1.24

June.

2.1
9 fi

2.6
2.6
2.6 

2.6
2.6
2.6
2.8

July.

......

a Estimated.
NOTE. 1916: Head gates open May 3-24, June 3-10, and June 19-29.
1917: Water diverted from May 24 to July 10, when source of supply went dry.

Monthly discharge of English ditch near Thelma, Alta., 1916-17.

Month.

1916. 
May 3-24................................................
June 3-10,19-29.........................................

The period. .......................................

1917. 
May 25-31................................................

July 1-10................................................

Discharge in second-feet.

Maximum.

4.1
4.1

3.20 
4.00 
.92

Minimum.

1.80 
2.10

2.60 
1.08 
0

Mean.

2.4 
2.9

2.90 
2.20 

.43

Run-off 
(total in 

acre-feet).

105 
109

214

40 
131 

9

180

123678° 20  33
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RESER BITCH NEAR .CHINOOK, MONT.

LOCATION. In sec. 12, T. 34 N., R. 18 E., 1 mile below head gates of ditch on Lodge 
Creek, 10 miles northwest of Chinook, Blaine County, Mont.

RECORDS AVAILABLE. April 9 to August 9, 1905.
GAGE. Vertical staff nailed to a post driven into the bottom of the canal, about a- 

mile below the head gates.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. -The ditch is built in a mud soil. The control is the bed 

of the ditch for some distance below the gage and is affected by growth of grass 
and weeds.

.EXTREMES OP DISCHARGE. Maximum discharge recorded, 8 second-feet July 14, 
1905.

REGULATION. Flow of canal is controlled by head gates.
ACCURACY. Stage-discharge relation not permanent. Station visited by engineers 

five times in 1905, but only two discharge measurements obtained. Discharge 
estimated April 9 to June 15. Sufficient data^ not available to compute daily 
discharge. The results at this station are poor on account of the fragmentary 
character of the records. All available data are published, ho-wever, as they 
give some idea of the flow of this canal.

Discharge measurements of Reser ditch near Chinook, Mont., 1905-6.

Date.

1905. 
July 10
Aug. 2

Made by  

C.T. Prall. ............

Gage 
height.

Feet. 
2.50
2.53

Dis 
charge.

Sec.-ft. 
5.9,
3.4

Date.

1906. 
Apr. 28

Made by  

W. B. Freeman.... ... .
Freeman and Hartman

Gage 
height.

Feet. 
2.08
3.02

Dis 
charge.

Sec-//. 
1.6
8.5

Monthly discharge of Reser ditch near Chinook, Mont., 1905.

Month.

4|>ril 9-30.. ..............................................
Say........ .............................................
June 1-15................................................
July.....................................................

Discharge in second-feet.

Maximum.

-8 
7

8

MinifmiTTi-

0 
0

0

Mga".

3.0 
3.0 
3.0 
1.5 
1.9

Run -off 
(total in 

acre-feet).

131
184 
90 
92 

114

611

NOTE. Estimates based on four discharge measurements and gage heights as follows, in feet: July 10 
2.5; July 12-16, 2.5. 2.4, 2.7, 2.4, 2.3; July 31, 2.5; Aug. 1-5, 2.6 each day; Aug. 7-9, 2.5 each day. The gage 
was read by Mr. Keser, and statements by him were probably used in making the origninal estimates. 
The estimates are liable to a large percentage of error, but give some idea of the water diverted by the ditch.

The following gage heights were reported in 1906, in feet: Apr. 28, 2.08; May 27 to June 6, 3.00. 3.00, 3.25, 
3.00,3.00, 2.07, 2.05, 2.08, 2.07,2.03, 3.00. The dam was washed out by the flood in June, 1906, and the ditch 
was closed for the remainder of the season.

WEST FORK DITCH NEAR CHINOOK, MONT.

LOCATION. In sec. 10, T. 33 N., R. 19 E.," 200 feet below the head gates on Lodge
Creek, north of Chinook, Blaine County, Mont. 

RECORDS AVAILABLE. June 1, 1905, to July 25, 1906.
GAGE. Vertical staff nailed to post in bed of ditch 200 feet below head gates. 
DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. Control consists of bed of canal below gage. Shifts in

control are caused by the growth of vegetal matter on the bottom and sides of the
canal.



WATEK Blimey OF ST, MABY AND MILK HIVEES 1896-1917.

EXTREMES OF DISCHARGE. Maximum stage recorded, 4.3 feet, May 31, 1906. A 
discharge measurement on May 29, 1908, at gage height 3.66 showed a flow of 20 
second-feet.

BE&ULA.TIQN. Flow of canal is controlled by head gates.
ACCURACY. Stage-discharge relation not permanent. A few scattering gage heights 

only are available, and the daily discharge is estimated from these and the dis 
charge measurements. Records, therefore, poor. All available data are pub 
lished, however, as they give some idea of the flow of the canal.

Discharge measurements of West Fork ditch near Chinook, Mont., 1905-6.

Date.

1905.

July 11
18

10
in

Made by  

.....do.................

.....do.................
H. M. Morse...........

Gage 
height.

Feet.

3.43
1.70
3.55
3.50
2.90

Dis 
charge.

Sec.-ft. 
5.9

12.6

12.0
13.0
6.6

Date.

1906. 
May 26

29

July 19
25

Aug. 11

Made by  

.....do. ................

.....do.................

Gage 
height.

Feel.

2.16
2.65

Dis 
charge.

Sec.-ft. 
0

20.0
1.62
5.38
1.99
0

NOTE. 1905: July 18, discharge estimated. 

Daily discharge, in second-feet, of West Fork ditch near Chinook, Mont., 1905-6.

Day.

1905. 
1.. ..........
2............
3. ...........
4............
5.. .. ........

6............
7............
8............
9. ...........

10............

Day.

1906. 
1... .........
2.. ..........
3............
4............
6............

6............
7............
8... ........ .
9............

10............

June.

8.5
8.5
&5
8.0
8.0

8.0
7.5
7.5
7 5
7.0

May.

July.

13

June.

24
20

14
26

22
Of.

Aug.

19
19 7
19
19

19

13
13
13
13

July.

Day.

1905.

12. ...........
10

1 C

16............
17............
18............
1Q

20. ...........

Day.

1906. 
11.. ...... ....
12............
13............
14............
15...........

16............
17............
18............
19............
20. ...........

June.

7.0
7.0
6.0
6.0
6.0

5.9
4.3
3.0
2.0
1.0

May.

July.

12
13
13
11

9

7

.1

June.

22
19
17
16

Aug.

13
12

8.6
6

5
4

July.

10
9
9

8
7

Day.

1905. 
21............
22............
 23............
24.. . ....... ..
25............

26............
27............
28............
29.... ........
30............
31............

Day.

1906. 
21............
22. ...........
23............
24.... ....... .
25............

26... ........ .
27.... ...... .-
28............
29.. . ........ .
30............
81............

June.

May.

14

34

July.

12

June.

1

2

Aug.

July.

2

NOTE. June 1-15, July 10, 12-17, Aug. 1, 3-9, 11-14, and 16-17, 1905, discharge estimated. Canal dry 
Jnne 21 to July 9, July 19-30, and Aug. 18-31,1905. No flow in 1906 prior to May 28. There may have been 
some discharge in 1906 on days for which no gage readings are available, but the original computations do 
not indicate this.

Gage readings were reported as follows, in feet:
1905: June 16, 2.8; June 21, 0; July 9, 0; July 11, 3.43; July 18, 1.7; July 29, 0; Aug. 2, 3.35; Aug. 10, 3.5; 

Aug. 15, 2.9; Aug. 23. 0.
1906: May 29, 3.3; May 31, 4.3; June 1, 3.9; June 2, 3.7; June 4, 3.3; June 5, 3.95; June 6, 3.8; June 7, 4.0; 

June 8 (head gates closed); June 12, 3.8 (head gates opened); June 13. 3.6; June 14, 3.5; June 15, 3.4; 
June 22, 2.8; June 26, 2.15; July 10, 3.1 (head gates opened); July 11, 3.05; July 12,3.0; July 13, 3.0; July 
19, 2.9; July 20, 2.8; July 25, 2.25.
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Monthly discharge of West Fork ditch near Chinook, Mont., 1905.

Month.

1905.

July......................................................

The period .........................................

1906.

Discharge in second-feet.

Maximum.

8.5 
13.0 
13.0

26 
11

Minimum.

0 
0 
0

2 
2

"Mean.

4.2 
2.9 
5.9

24.0 
17.9 
.-8.0

Run-off 
(total in 

acre-feet).

250 
179
364

793

95 
426 
111

632

 NOTE. See statement under accuracy in station description and footnote to daily discharge table. There 
may have been some flow in 1906 on days when the gage was not read, but the records do not cover this 
point. The above estimates for 1906 are for days on which gage readings were recorded.

LINDNER DITCH NEAR BATTLE CREEK, SASK.

LOCATION. In NW. £ sec. 10, T. 6, R. 29 W. third meridian, about 1,000 feet from
intake of ditch on Battle Creek. 

RECORDS AVAILABLE. Discharge measurements, 1910; irrigation seasons, 1911 to
1917.

GAGE. Vertical staff; read by J. B. Lindner. 
DISCHARGE MEASUREMENTS. Made with a 42-inch rectangular weir set permanently

in ditch. 
CHANNEL AND CONTROL. Bed of ditch gravel. Permanent 42-inch weir serves as

artificial control. 
ACCURACY. Stage-discharge relation permanent. Discharge computed with weir

formula. Records good.

Discharge measurements of Lindner ditch near Battle Creek, Sask., 1910, 1911,1915,1917.

Date.

1910.

July 4
26
27

Aug. 12
12

29
Oct. 26

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage ' 
height.

Feet.

3.385
3.01
2.95
3.03
3.05
3.04
3.04

Dis 
charge.

Sec.-ft. 
5.76

o3.26
a.36

a.06
o.09

o .04

Date.

1911. 
Aug. 2

4

1915.
May 8
July 10

1917.
July 14

23

Made by 

M. H. French ..........
.....do..................
.....do..................

H. W. Bowley.........

Gage 
height.

Feet. 
2.9
2.9

1.71
Dry.

1.84

Dis 
charge.

Sec.-ft. 
oQ.056

0

6.30
0

9.6
0

o Weir measurement.
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Daily discharge, in second-feet, of Lindner ditch near Battle Creek, Sask., 1910-1917.

Day.

1910. 
1...............
2...............
3...............
4...............
5...............
6...............
7...............
8...............
9...............

10...............
11...............
12...............
13...............
14...............
15...............

Day.

1911. 
1...............
2...............
3...............
4...............
5...............
6...............
7...............
8...............
9...............
10...............
11...............
12...............
13...............
14...............
1 ^

Day.

1912. 
1...............
2...............

4...............
5...............
6...............
7...............
8...............
9....... ........
10.....'..........
11...............
12...............
13...............
14...............
15...............

July.

May.

2.17 
2.17
2.17 
2.17 
2.17 
2.17 
3.21

Apr.

Aug.

0.07 
.07 
.07 
.07 
.07
.07 
.07 
.07 
.07
.07
.07
.70
.07
.07
.07

June.

2.67 
2.67 
2.67 
2.67 
2.67
2.67 
2.67 
2.67 
2.67 
2.67
2.67 
.06 
.06 
.06 
.06

May.

1.71
1.01

Sept.

0.08 
.08 
.08 
.09 
.09
.09 
.09 
.09

July.

0.06 
.06 
.06 
.06

.06 

.06 

.06 

.06

.06 

.06 

.06 

.06 
1.27

June.

6.27 
6.27
6.27 
6.27 
6.27 
2.66 
2.66
2.66 
2.66
1.01

Day. Apr. May. June. July.

1913.
1 1 fid

3............ .............. 3.01

3 4.00 
3 4.00 
3 4. no

4............ .............. 9.00 4.00 
5............ ....... 3.3 9.00 4.00

7............ ....... 4.6 6.30 9.00 
8 5,3 3 4(1 Q Oft
9............ ....... 5

11 5

3 3. 40 4. 00 
3 3.40 4.00
3 1.70 4_nn

12............ ....... 4.0 .37 4.00

14............ ....... 4.0 .67 4.00

Oct.

0.04 
.04 
.04
.04
.04
.04
.04

Aug.

0.03 
.00 
.06 
.00 
.08
.06 
.06 
.06 
.00 
.04
.04 
.04 
.04 
.04 
.04

July.

8.30
8.30 
8.30
8.30 
8.30
8.30 
8.30 
8.30 
8.30 
8.30
8.30

Aug.

1.88 
1.88

.......

Day.

1910. 
16...............
17...............
18...............
19...............
20...............
21...............
22...............
23...............
24...............
25...............
26...............
27...............
28...............
29...............
30
31...............

Day.

1911. 
16...............
17...............
18...............
19...............
20...............
21. .. ............
22...............
23...............
24...............
25...............
26...............
27...:...........
28...............
29...............
30
31

Day.

1912. 
16...............
17...............
18...............
19...............
20...............
21...............
22...............
23...............
24...............
25...............
26...............
27...............
28...............
29...............
30...............
31...............

July.

3. 26 
.36 
.36 
.36 
.07 
.07

May.

3.21 
3.21 
.06

Apr.

8.30
8.30
1.71

Aug.

00
,0
.0
07

.07

.07

.07
Ofi

.06
06

.07 

.07 

.08 

.08 

.08 

.07

June.

0.06 
.06 
.06 
.06 
.06
.06 
.06 
.06 
.06 
.06
.06 
.06 
.06 
.06 
.06

May.

7,68
7 68
7,68
7 68
7 68

Day. Apr. May.

1913.

17............ 1
18

18 4.0 
18 4.0 

.... 4.0
19............ ....... 4.0 
20............ ....... 4.0'
21............!....... 4.0
22..... ........ ...... 4.0 
23............ ....... 4.6
24............ ....... 4.6 
25............ ....... 4.6

26............ ....... 4.6
27............. ....... 4.6 
58............ ....... 4.6
29............ ....... 4.6. 
30............ ....... 4.0
31............ ....... 4.0

Sept.

July.

1.27 
1.27 
1.27 
1.27 
1.27
1.27 
.06 
.06 
.06 
.06
.06 
.06 
.06 
.06 
.06 
.06

June.

3.20
3.20
3.20
3.20
3,20
8.30
8.30
8.30

June. July.

0. 67 4. 00 
4.60 4.00 

10.20 4.00
10.20 4.00 
4.00 4.00
4 00 7 80
4. 00 7. 80 
4. 00 7. 80
4.00 7.80 
4.00 7.80

4. 00 7. 80
4.00 4.00 
4.00 4.00
4.00 1.88 
4.00 1.88

....... 1.88

Oct.

Aug.

0.04 
.04 
.04 
.04 
.04

July.

Aug.

....:::

.......

.......

.......
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Daily discharge, in second-feet, of Lindner ditch near Battle Creek, Sa&k., 1910-1917-
Continued.-

Day.

1914.

2
3 .--'............

5 ...............

6.. .............

10...............

11...............
1 9

13 ...............
14...............
15...............

Day.

1915. 
1............
2............
q

4............
5............

6............
7............
8............

10............

Day.

1916. 
1............
2............

5............

7............
8............
9

10............

Day.

1917. 
1............
2............
3............
4............
5............

6............
7............
a...........
a..-. ........

10............

Apr.

Apr.

Apr.

May.

May.

6.00 
6.00 
6.00 
6.00 
C.70

June.! July.

May.

  9.7
9.7
9.7
9.7

June.

4 0
4 0

6.00
6.00
6.00
4.70
4.70

4.70
4.70
4.70

July.

July.

10.0

June. July. Day.

1914. 
1.34 ........ 16..............
1.53 ........ 17..............
1.53 ........ 18..............
1.53 19
2. 10 2. 5

2. 20 2. 5 
2. 30 2. 3 
2. 30 2. 5 
2.50 2.5 
2. 50 2. 3

........ 2. 1

........ 2. Q
2 0

0 20

0 21
fl 22 
» 23 
0 24 
0 25

0 26 
0 27 
0 28

........ 2.00 29..............

........ 2.00 30,. ------------
31

Day.

1915. 
11............
12............
13
14............
15............

16............
17............
18............
19............
20............

Day.

1916. 
11............
12............
13............
14............
15............

16............

18............
19............
20............

Day.

1917. 
H. ...........
12............
13............
14............
15............

16............
17............
18............
1O

20............

Apr.

2.60
6.80
6.80
6.80

6.80
6. SO
6. SO
6.80
4.90

Apr.

4.80

4 80
4 on

May.

11.0
11.0

13.0
10 A

June.

May.

June.

4.9
4.9

6.3
6i.3

July.

July.

2.1
3.1

3.1
3.1
3.1

July.

10-0
10.0
10.0
9.6

.8

.8 !

4.9

Apr. May. June. July.

........ 3.90 ........ ........

........ 3.90 ................

........ 3.90 ................

........ 3.90 ........ ........

........ 3.90 ........ ........

........ 3.90 ........ ........

........ S. 90 ................

........ 2.50 ........ ........

........ 2.50 ........ ........

........ 2.50 ................

........ 2. 30 ................

........ 1.71 ........ ........
1.53 ---

6.00 1.4 
1.2

4 ........ ........
fi

Day.

1915. 
21............
22............
23............
24............
25............

26............
27............
28............
so
30............
31............

Day.

1916. 
21............
22............
23............
24.:..........
25............

26............
27............
28............
29............
30............
31.... ........

Day.

1917. 
21............
22

Apr.

4.90
4.90
4.90

Apr.

4.80
4.80
4.80
4.80

.03

May.

23............ ------
24............
25............

26............
27............
28............
29............
80............
SI............

June.

6.00
6.00

May-

*

June,,

6.3
6.3
6.3
6.3

July.

July.

July.
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  Monthly discharge of Lindner ditch near Battle Creek, Sask., 1911-1917.

Month.

1911. 
May 9-18...... ...... .....................................

July.....................................................

The period.,.. .........,,......,.,.....,, .....,..

1912. 
April 28-30.. ...... ......... ...............................

3tely l-ll....... ..........................................

The period. ........................................

1913. 
Aprill5-17.............................. .................
May 5-31............ .....................................

July.....................................................

The period. .........................................

1914. 
Aart!30..................................................
May 1-5, 17-31...........................................
Jane 1-10. ...............................................
July 5-15.................................................

1915. 
April 12-23.. .............................................
June 29-30.. ............................................
July 1-8..................................................

Th« period. ........................................

1916. 
AarlH7-25.. ............. ............................ ..... :

July 14-18................................................

The period. ........................................

1917. 
May 14-17... ............................................
June 9-12, 19-24..........................................
July 10-16, 19-20............ ..............................

Discharge in second-feet.

Maximum.

3.21 
2.67 
1.27 

.96

8.30 
7.68 
8.30 
8.30

11.40 
5.30 

10.20 
9.00 
1.88

 6.00- 
 6. TO
2.50 
2.50

6.80 
S.'flO 
6.00

4.8 
9.7 
3.1

     -   _-^__^__^;_'"_--  

13.6 s 
6.3 

10.0 ;

Minimum.

0.06 
.06 
.06 
.04

1.71 
1.01 
1.01 
8.30^

1.18 
3.30 

.37 
1.88 
1.88

«.oo
1.26 
1.34 
2.08

2.60 
6.80 
4.70'

.93 
9.70 
2.10

11. 8
4.9 
.8

Mean.

2.27 
" 1.02 

.33 

.05

6.10
5.87 
4.66 
8.30

1.92 
4.32 
4.21 
5.01 
1.88

 6.08 
3.70 

'1.98 
 2.30

5.80 
.6.00 
5.20

4.3 . 
9.7 
2/9

12.0 
S.7 
6.9

Totel dis 
charge in 
acre- feet.

45 
60 
26 

2

127

36
82 

166 
181

465

11 
231 
250 
308 

7

807

12 
146 
39 
49

246

139 
24 
83

246

77 
77 
29

183

«5 
113 
123

331

Water used through Lindner ditch near Battle Creek, Sask., 1910-1917.

Year. ' ;

»!«.... ..................................................
Ifll... ...................................................
1912..
1913.....................................................
1914. ............................................ ..........
1»IS.. ......................................................
19W........ ..............................................
1917

Acre-feet. <

127
485 
807
246 
246 
183 
331

344

Time used.

From 

/May e. . 
iJunel.. 
Apr. 28. 

/Apr. 15 
play 5.. : 
Mayl.. : 
Apr. 12. 
Apr. 17... 
May 1-4. . .

Till 

May 18. . 
Aug. 20.. 

fflJulyll..
Apr. 17..' 
Aug. 2. .' 

aJjilyaS- . 
o JolyS.. 
a July 18.. 
oJuly20«.

Maximum 
discharge.

S*c.-^. 
5.76

j- 3.21 
£.3f 

1^ 11. 48
6.70 
6.80 
9.70 

13.00

» Water used intermittently.
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MARSHALL & GAFF DITCH NEAR TENMILE POLICE DETACHMENT, SA'SK.
«

LOCATION. In NE. \ sec. 33, T. 5, R. 29 W. third meridian, about 250 feet below 
I intake of ditch, on Battle Creek.
RECORDS AVAILABLE. Discharge measurements only for 1911; incomplete records 

for 1912; discharge measurements only for 1913; no records for 1914-15; presum 
ably no water used in 1916; discharge measurements only for 1917.

GAGE. Vertical staff; zero maintained at 95.02 feet. Observer, Mrs. L. A. Marshall.
DISCHARGE MEASUREMENTS. Made with weir, near gage.
CHANNEL AND CONTROL, Bed of ditch, clay. Control consists of a log imbedded in 

ditch 50 feet below gage; stage-discharge relation probably affected by grass in 
ditch.

ACCURACY. Gage heights very incomplete; records poor.

No water used by Mrs. Marshall. Seepage losses from intake to station on J. A. Gaff 
ditch about 2 miles downstream amounts to almost 50 per cent of flow.

Discharge measurements of Marshall & Gaff ditch near Tenmile Polite Detachment,
Sask., 1911 and 1913.

Date.

1911.

25
Sept. 20

1913.

23
July 3

Made by  

.....do....................................................................

.....do....................................................................

H. D. St. A. Smith.......................................................
....do.. ..................................................................

Gage 
height.

0.35 
.43

1.00
.30

DiSr
charge.

Sec.-ft.
0.309
0
2.210 
2.54

16. 24
1.90

J. A. GAFF DITCH NEAR BATTLE CREEK, SASK.

LOCATION. In SW. J sec. 25, T. 5, R. 29 W. third meridian, about a mile below intake
of ditch, on Battle Creek. 

RECORDS AVAILABLE. Discharge measurements only for 1911; presumably no water
used in 1916; complete records 1912-1915, and for 1917. 

GAGE. Vertical staff; read by W. D. Gaff. 
DISCHARGE MEASUREMENTS. Made with current meter or weir. 
CHANNEL AND CONTROL. Bed of ditch gravelly. Control consists of a log imbedded

in ditch 20 feet below gage. 
DIVERSIONS. Mrs. L. A. Marshall diverts water from this ditch above this station.

(See records for Marshall & Gaff ditch.) 
ACCURACY. Stage-discharge relation permanent.

Discharge measurements of J. A. Gaff ditch near Battle Creek, Sask., 1911-1915 and 1917.

Date.

1911. 
May 19

2-5

1912.

July 4
6
8

31
1913. 

May 31

July 3

Made by  

M. H. French..........
.....do..................
.....do..................
.....do..................

G.R.Elliott. ..........
.....do.................. 
.....do..................
.....do.. ............... .

H. D.St. A. Smith.....

Gage 
height.

Feet.

0.63

I CO

6 .17 
1.67
1.00

1.50 
.50

qc

Dis 
charge.

Sec.-ft. 
13.21

0
0

10.78
6 .26

"Vii'77

4 in

12.20 
1.53

6 .72

Date.

1914. 
May 27

Oct. 23
23

1915.

 Aug. 6 
Oct. 2

20
1917. 

June 12 
July 21

Made by 

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

H.W. Rowley.. ....... 
.....do..................
.....do..................

Gage 
height.

Feet. 
1.83
i 70
.83
.83

1 54
Dry.

...do.. 

...do..
2.03

Dry. 
2.07
1 (\d.

Dis 
charge.

Sec.-ft. 
13.5
10.6
3.2
3.1

Q 1
0
0 
0
6.5

0 
7.0
3.3

o Melting snow only 6 Weir measurement.
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Daily discharge, in second-feet, of J. A. Gaff ditch near Battle Creek, Basic., 1912-1915
and 1917.

Day.

1912. 
1..........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........

10..........

Day.

1913. 
1..........
2..........
3..........
4..........
5..........

6.....'.....
7. .........
8..........
9..........

10..........

Day.

1914. 
1..........
2.......... 
3..........
4..........5.....:....
6.......... 
7..........
8..........

10..........

June.

12.3
16.9
15.7 
16.3

May.

May.

.......

Day.

1915. 
1..........
2..........

4..........

6..........
7...........
8..........
9..........

10..........

Day.

1917. 
1
2
3. .........
4. ........
5..........
6........... 
7.......... 
8..........
9.......... 

10..........

July.

8.0
9.6

10.7
1.02
.48

.12

10.1 
9.6

June.

14.6 
17.0
15.2
12.2
11.6

11.6
12.2
13.4
8.8 
7.8

June.

12.20 
11.00 
12.20 
11.00
14.10

13.50 
13.50
13.50
13.50
14.80

May.

10.0
9 0
9.0

10.0
10.0
9.0
8.0

June.

July.

8.00 
8.00 
6.70

......

June.

13.50 
14.80

July.

4.90 
4.80

Aug.

9.7 
9.7 
9 7
9 7
9 9

10.0 
10.6 
11.6 
12.6 
10.0

Day.

1912. 
11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

Day.

1913. 
11............
12............
13............

15............

16............
17............
18............
19............
20............

June.

15.7 
14.6 
15.2 
18.6
21.4

15.5
t7 K

11.2
16.9
ifi <i

May.

Day. May.

1914. 
11......... ..
12......... .. 
13......... ......
14 7. in

16......... 
17......... 1
18......... 1

9.00

9.00 
1,30
3.80 
tin

20......... H-RO

Day.

1915. 
11............
12............
10

14............
15............
16............
17............
18............
19............
20..............

Day.

1917. 
11............
12............
13............
14. ...........
15............
16. ...........
17............ 
18............ 
19............ 
20. ...........

July.

10.7 
9.1 

11.2

June.

5.9
12.2 
12.2 
10.0
10.0

10.0

June.

1 0 Cft

12.80 
14.80
14.80
14.80

14.80 
13.50
12.20 
13.50 
14.80

May.

9 0
9 0
8.0

16.1

June

1.0
2.0 
2.2 
2.0
2.8

July.

......

......

June.

July.

"o.'ixr
3.90 
6.30

Aug.

9.0
8.0 
6.5
5.0
3.3

Day.

1912. 
21..............
22..............
23..............
24..............
25..............

23..............
27..............
28..............
29..............
30..............
31..............

Day.

1913. 
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28...........:..
29..............
30..............
31..............

June.

15.2
14.6
14.6
14.6
12.3

12.3
11.2
12.3
10.1
8.0

May.

12.2

Day. May.

1914. 
21........... 16.
22.......... 14. 
23.......... 14.
24.......... 12.
25. ......... 9.

26.......... 8. 
27.......... 13.
28.......... 12.
29.......... 11.-

70 
80 
10 
20
no
00 
50 
20 
no

30.......... 9.00
31.......... 9.00

Day.

1915. 
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

July.

June.

June.

13.50 
12.20 
10.00 
9.00 
9.00

16.10 
16.70 
13.50 
11.00
10.00

May.

10.0
10.0
10.0
10.0
14.8
14.8
14.8 
14.8 
13.5 
13.5

Day. June.

1917. 
21............ 5.3
22............ 5.3
23............ 4.5
24............ 5.3
25............ 5.3
26............ 5.2 
27............ 5.2
28............ 4.6 
29............ 3.9 
30............ 4.6
of

July.

......

June.

July.

7.10
6.30
6.40,
6.50
7.40
8.30 
9.20 
9.40 
9.20 
9.-40 
9.60

Aug.
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Monthly discharge of J. A, Gaff ditch near Battle Creek, Sash., 1912-1915 and 1917.

Month.

1912.

July 1-27. .................................................

The period. .........................................

1913. 
May 31. ..................................................

The period. ........................................

1914.

July 1-3. .................................................

The period . ........................................

1915. 
May 4-14, 22-31...........................................
June 1-2.. ................................................

The period". ........................................

1917.

July......................................................

Discharge in second-feet .

Maximum.

21.4 
11.2

12.2 
17.0

16. 70 
10. 70 
8.00

16.10 
14. §0

5.3 
9.6 

12.6

Minimum.

0.00 
0.00

12.2 
5.9

7.10 
9.00 
6.70

3.00 
13.50

1.00 
.90 

3.30

Mean.

14.6 
7.33

12.2 
11.5

11.60 
13. 00 
7.40

 11.10
14.00

3.9 
6.8 
9.0

Ran -off 
(total in 

acre-feet).

695 
160

855

24
365

389

414
774

44

1,232

462 
56

518

116 
21.6 
268

600

Water used through J. A. Gaff ditch near Battle Creek, Sask., 1912-1917.

, Battle Creek.]  

Year.

1912. ........................................................
1913........................................................
1914........................................................
1915........................................................
W16&... ̂ . ............ .J.. .................................
1917. .......................................................

Acre-feet.

855 
389 

1,232 
518

600

719

Time ased.

J"rojn 

June 7 
May 31 
May 14 
May 4

June 16

Tin-

July 13 
June 16 
July 3 
June 2

6 July 16

Maximum 
discharge.

Sec.-ft. 
21.4 
17.0 
10.7 
16.1

12.6

a No water used. 6 Water used intermittently. 

HEITRT BITCH .NBAS, BATTLE CREEK, SASK.

LOCATION. In the NW. \ see. 28, T. 5, R. 28 W. third meridian, about a mile below
intake of ditch, on Basttle Creek. 

RECORDS AVAILABLE. Complete records for 1915; no water used in 1916 and 1917, as
dam in Battle Creek was destroyed by flood. 

GAGE. Vertical staff; read by F. W. Henry. 
DISCHARGE MEASUREMENTS. Made with 5-foot weir permanently placed in ditch

CHANNEL AND CONTROL. Bed of ditch, clay. Control, §-f@ot weir. 
ACCURACY. Discharge measured over weir.
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« 

Discharge measurement of Henry ditch, near Battle Creek, Sask., 1915.

[Made by II. W. Bowley.]

Date.

May?.................-..........--.................................................

Gage 
height.

Feet.
o.ei

Dis 
charge.

Sec.-ft. 
3.8

NOTE. Station was visited June 23, Aug.G, Sept. 4, Sept. 22, and Oct. 20 by H. W. Rowley, who reported 
channel dry no now.

Daily discharge, in second-feet, of Henry ditch near Battle Creek, Sask., 1915.

Day.

1......................
2.. ..................
3......................
4. .....................
5......................

May.

Sec.ft.

Day.

6.....................
7.....................
8. ....................
9.....................

10. ....................

May.

. Sec.-ft.

3.80
4.40
4.20
4.10

May.

11.....................
12.....................
13.....................
14.....................
15. ....................

May.

Sec.-ft. 
4.00
1.70
1.78
1.94

Monthly discharge of Henry ditch near Battle Creek, Sask., 1915.

Month.

May 7-14............ .....................................

Discharge in second-feet.

Maximum.

4.4

Minimum.

1.7

Mean.

3.2

Run-off 
(total in 

acre-feet).

51

WILSON DITCH NEAR BATTLE CREEK, SASK.

LOCATION. In the NE. \ sec. 34, T. 5, R. -28 W. third meridian.
RECORDS AVAILABLE. Discharge measurements only in 1914; no water used during

1915-1917.
GAGE. Vertical staff; read by W. R. Wilson. 
DISCHARGE MEASUREMENTS. Made with a current meter or weir. 
CHANNEL AND CONTROL. Bed of ditch, clay.

Discharge 'measurements of Wilson ditch near Battle Creek, Sask., 1914-. 

[Made by H. "W. Rowley.]

Date.

May 27. .............................................................................

Gage 
height.

Feet.

1.13

Dis 
charge.

Sec.-ft. 
0.53
2.20

GILOHBIST DITCH NEAR CONSUL, SASK.

LOCATION. In the SW. J sec. 11, T. 5, B. 27 W. third meridian, at intake of ditch
on Battle Creek. 

RECORDS AVAILABLE. Complete records for 1814; HO records for 1915; ditch tlry iai
1916-17.

GAGE. Vertical staff; read by W. F. Gilchrist. 
DISCHARGE MEASUREMENTS. Made with^weir or current meter.
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CHANNEL AND CONTROL. Bed of ditch, clay. , 
ACCURACY. No rating curve developed since 1914,

No water could be diverted during 1916 or 1917 because of the diversion of Battle 
Creek through another channel immediately above the dam.

Discharge measurements of Gilchrist ditch near Consul, Sask., 1914. 

[Made by H. "W. Rowley.J

Date.

May 26. .............................................................................
June 20. ............................................................................
Oct. 1..... ..........................................................................

Gage 
height.

Feet, 
0.46
.65
.54

Dis 
charge.

Sec.-ft. 
0.85
2.11
1.23

Daily discharge, in second-feet, of Gilchrist ditch near Consul, Sask., 1914,

Day.

1. ..............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............
10...............

19

13...............
14...............
15...............

May.

-

June.

2.40
2.40
1.52

1.52
3.70
3.70

Sept. Oct.

1.25
1.25
1.25
1.67
2.40

3.20

Day.

16...............
17...............
18...............
19...............
20...............

21 ...............
22...............
23...............
24...............
25...............

26...............
97

28...............
29...............
30. ............. .
31...............

May.

2.40
2.40
4.20

2.60

.59

.49

June.

3.70
5.00
4 80
1.90

 

Sept.

3.20

3.20
2.80
2.40
2.80

3.20
3.20
3.20
3.20

Oct.

Monthly discharge of Gilchrist ditch near Consul, Sask., 1914-

Mon£h.

May 21-27.......... ......................................

O ct ober 1-6 ..............................................

The period .........................................

Discharge in second-feet.

Maximum.

4.20 
5.00 
3.20 
3.20

Minimum.

0.49 
1.52 
2.40 
1.25

.

Mean.

2.10 
3.10 
3.00 
1.84

Run-off 
(total in 

acre-feet).

25
61 
54 
22

162

RICHARDSON DITCH NEAR CONSUL, SASK.

LOCATION. In the SE. | sec. 2, T. 5, R. 27 W. third meridian, about a mile below
intake on Battle Creek. 

RECORDS AVAILABLE. Discharge measurements only for 1911; ditch dry in 1912;
no records for 1913; discharge measurements only for 1914; gage heights only for
1915; ditch dry during 1916.

GAGE. Vertical staff; zero maintained at 97.03 feet. Observer, L. E. Richardson. 
DISCHARGE MEASUREMENTS. Made with a current meter or weir. 
CHANNEL AND CONTROL. Bed of ditch clay. Control affected by weeds. 

No rating curve developed. Probably no water diverted during 1917.
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Discharge measurements of Richardson ditch near Consul, Sask., 1911-1914.

Date.

1911

July 11

1914 
June 20

Made by 

M. H. French. ............................................................
.....do......................................;.............................
.....do....................................................................

H. W. Rowlev- ...........................................................

Gage 
height.

Feet.

0.46

Dis 
charge.

Sec.-ft. 
1.347

o .545
0.300

1.98

o Weir measurement. 

. JAS. McEINNON DITCH NEAR CONSUL, SASE.

LOCATION. In NW. \ sec. 20, T. 4, R. 26 W. third meridian, about a mile below
intake of ditch on Battle Creek. 

RECORDS AVAILABLE. One discharge measurement for 1911; no water diverted in
1912; no records for 1913-1915; no water diverted in 1916. 

GAGE. Vertical staff; read by J. McKinnon. 
DISCHARGE MEASUREMENTS. Made with current meter. 
CHANNEL AND CONTROL. Bed of ditch, clay; control may be affected by diversion

into a lateral a short distance below gage. 
ACCURACY. Records incomplete and poor.

No reports of gage height for 1917 received after July 29. Probably little if any 
water was used after that date.

The following discharge measurement was made by M. H. French August 28, 
1911: Discharge, 5.35 second-feet.

STIRLING & NASH DITCH NEAR CONSUL, SASE.

LOCATION. In the SE. £ sec. 22, T. 3, R. 27 W. third meridian, at R. I. Stirling's 
ranch, about 2 miles below the intake of ditch, on Battle Creek.

RECORDS AVAILABLE. Discharge measurements in 1911 and 1913. Complete rec 
ords 1914-1917.

GAGE. Vertical staff; read by Robert Stirling.
DISCHARGE MEASUREMENTS. Made with current meter.
CHANNEL AND CONTROL. Bed of ditch, clay; permanent. An artificial control, 

made of sheet piling, constructed across the ditch 30 feet below the gage.
ACCURACY. Stage-discharge relation permanent. Gage read irregularly. Discharge 

computed by applying daily gage heights to rating table. Records fair.

Discharge measurements of Stirling & Nash ditch near Consul, Sask., 1911-1917.

Date.

1911. 
May 11

July 10

1913.

1914.
May 1

26

1915. 
Apr. 23
May 21

Aug. 14
Sept. 4

Made by  

.....do..................

.....do.................. 

.....do..................

H. D. St. A. Smith.....

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

1.35 
.50

1.32

1.39
1.51
1.49

1.25
1.00
1.76

Dry.

Dis 
charge.

Sec.-ft. 
6.17
7.67

10.24 
0

3.97

6.80
7.50
6.30

3.50
0
4.00
0
0

Date.

1915.

Oct. 21

1916.
Apr. 29

July 21
Aiif* 14
Sept. 1

28

1917.

July 17
18

Made by  

H. W.Rowley.. .......

.....do..................

.....do..................

.....do..................

.....do..................
V. A. Newhall and

.....do..................

Gage 
height.

Feet. 
Dry.
Dry.

Dry.

1.81
Dry.

Dry.
Dry.

D;ry.

2.23

1.67

Dis 
charge.

Sec.-ft. 
0
0

0
0
5.80
0
0
0
0

0

9.9
o8.7
3.3

a Miscellaneous gaging for seepage and evaporation.
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Daily discharge, in seeond-feet, of Stirling & Nash ditch near Consul, Sask., 19.14-1917.

Day.

1914. 
1........... 
2. ..........
3. .......... 
4........... 
5. ..........

6. .......... 
7. ..........
8. ..........
9. ..... .

10. ..........

11...........
12. .......... 
13........... 
14........... 
15. ..........

16........... 
17. ..........
18. .......... 
19. .......... 
20...........

Apr.

"i'so"
4.80

Day.

1916. 
1. .............
2..............
3..............
4..............
5..............

tJ. ............. 
7..............

9.............. 
10..............

11..............
12..............
13..............
14..............
15..............

16.............. 
17.............: 
18..............
19.............. 
30..............

May.

6.10 
6.10
7.80 
7.80 
7.80

8.7 
9 ?

10.8 
11^ 
11.4

11.4 
11.4 
11.4 
11.4 
11.4.

0 
0 
0 
0 
0

0
0 
0 
0 
0

11.40 
11.20 
11.20 
11.20 
11.20

June.

June.

7.10 
7.10
7.10 
6.60 
6.60

6.40 
6.40 
6.40 
6.40 
6.40

5.80 
5.80 
5.30 
5.30 
5.30

5.30 
4.50 
4.50 
4.00 
3.70

July.

1.50 
1.20
9 9ft

4.10 
4.80

4.80 
4.80 
4.80 
4.80 
4.70

 4.60 
3.10
1.50
.76 

0

0
2.60 
4.70

Day.

1914. 
21 ........... 
22. ..........
23. ..........
24........... 
25. ..........
26........... 
27...........
28. ..........
29. .......... 
30. ..........

1915. 
I........... 
2........... 
3. .......... 
4. ..........
5. ..........
6. .......... 
7...........
8.-.-.-.....
9. ..........

Apr.

4.80 
4.80
4.80 
4.80 
4.80
5.40 
5.10
5.10 
5.40 
5.40

Day.

91

22..............

24..............
25..............
26.............. 
27.............. 
28..............
29.............. 
30.............. 
31..............

1917. 
1. .............

3..............
4..............
5..............
6.............. 
7..............
Q '!

Q. ............. 
10..............

May.

10.80 
10.80
10.80 
10.60 
10.60
9.80 
8.10
7.40 
7.40 
7.40 
7.40

6.40 
6.40 
6.80 
5.. 20 
4.40
4.10 
4.10 
5.20 
6.90
7.70

June.

4.2 
6.1
5.8 
5.2

0 
1.60

June.

3.70 
3.00
2.60 
2.50 
2.50
2.20 
1.66
.85 
.28 
.05

1.56 
1.56 
1.60 
1.36 
1.36
1.36 
1.36 
1.36 
1.36 
1.98

July.

. 5.00
5.00 
5.00 
5.70 
7.40
0.50 
8.10 
8.10
8.10 
7.20

Day.

1915. 
11.......... 
12. .........
13.......... 
14.......... 
15..........
16.......... 
17..........
18.......... 
19.......... 
20..........
21.......... 
22..........
23.......... 
24.......... 
25..........

26.......... 
27.......... 
28..........
29..........
30.......... 
31..........

Apr.

......

------

0.40 
4.10 
6.40
6.40 
6.40 
6.40 
6.40 
6.40

6.40 
6.40 
6.40 
6.40 
6.40

Day.

11.............
12.............
13.............
14.............

16............. 
17............. 
18.............
19............. 
20.............
21............. 
22.............
23.............
24.............
25.............

26.............
27............. 
28.............
29.............
30............. 
31.............

May.

8.10 
-8.30 
 8.30 
9.30
4.:40

.30 

.82 

.25 

.00 

.00

.50 

.86 
1.22 
1.36 
1.36

1.36 
1.36 
1.36 
1.36 
1.36 
1.36

June.

3.50 
4.20 
4.70 
4.70 
1.20
.19 

4.40 
7.50 
8.70 

10.60
9.50 
9. 10; 
6.10 
2. 10 
1..14

.60

.14 
 2.50 
5.80
5.00

June.

3.30 
4.60 
4.70 
4.70 
4.20
3.60 
3.00 
2.80 
4.10 
4.30
4.30 
4.20 
4.00 
2.40 
1.31

.72 

.18 

.10 

.06 
1.04

July.

6.80 
6.80 
6.80 
6.80 
2.10
.44

4.30 
6.80 
6.80 
6.80
5.6ft 
4.00 
3.70 
3.50 
3.10

2.90
2.50 
1.98

Monthly discharge of .Stirling & Nash ditch near Consul, Sask., 1914-1917.

Month.

1914. 
April 19-30.. ............. ................................
May......................................................
June .....................................................

1915. 
April 18-30...... .........................................

June .....................................................

1916. 
June 27-30. ...............................................
July 1-18.. ...............................................

1917.   
June 9-30... ............................................. j
July 1-28........................................... ......

The period.................... .....................

Discharge in seeond-feet.

Maximum.

5.40 
11.40 
7.10

6.40 
ft. 30 
4.70

6.10
4.80

10.60
fi.so

Minimum.

2.80 
6.10 
.05

.40

.00 

.04

4.2 
0

0
.44

Mean.

4.80 
0.70
4.52

5. -80 
3.60 
2.40

5.30 
3.10

4.23 
5.39

Run-off 
(total in 

acre-feet).

115 
W8 
269
982

149 
222 
141
512

42 
111
153

135 
299
484
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Water -wserf through Stirlmg & Nash ditch, near Consul, Sask., 1914-19.17. 

[Source of supply, Battte Cre«k.]

Year.

1914........ ....... ............ ...... .......................
1915......,...................... . .........................
1916....... ...................     .........-..........  
1917........................................................

Acre-feet.

9&2
512 
153
484

533

Time used.

From  

Apr. 19 
Apr. 18 
June 27 
June 10

..........

Till 

June 30 
...do..... 
July 18 
July 28

Maximum 
discharge.

Sec.-ft. 
11.4 
9.3 
8.1 

10.6

o Water nsed'intermittently. 

COOK CANAL NEAR CHINOOK, MONT..

LOCATION. In N. i sec. 30, T. 33 N., R. 20 E., half a mile below head gate oa Battle 
Creek and 3 miles east of Chinook, in Blaiae County.

RECORDS AVAILABLE. April 10, 1905, to December 31, 1917.
GAGE. Vertical staff on left bank 1,000 feet above point at which canal turns west 

and runs parallel with the road.
DISCHARGE MEASUREMENTS. Made by wading where canal pasees under the Great 

Northern Railway, half mile below gage.
CHANNEL AND CONTROL. Channel of earth. No well-defined control. Weeds grow 

ing along the bottom cause backwater. Canal infested with beavess, whose dams 
are likely to cause backwater.

EXTREMES op DISCHARGE. Maximum discharge recorded for irrigation, 71 second- 
feet April 17, 1914.

ACCURACY. Stage-discharge relation not permanent; affected by vegetal growth to 
varying amounts each season. A number of discharge measurements are 
necessary each year to define the rating curves. Gage read to half-tenths-daily, 
Records fair.

Water is diverted from Battle Creek half a mile above gage, and is used to irrigate 
lands in Milk River valley on south side of, river. Canal crosses Milk River in a 
flume. Water can be wasted into Milk River at this flume, which is about 2 miles 
below the gage. Little water is returned to the stream intentionally, but when too 
much water is turned in at the head gate the flume acts as throttle.
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Discharge measurements of Cook canal near Chinook, 'Mont., 1905-1917.

Date.

1905. 
Apr. 10

24
May 17
June 3

17
24

July 3

15

11

1906.

19 
23

May 5
23
28

June 5
26

July 19
24

Aug. 11
25

Sept. 3
21

1907.

May 10
25

July 6
29

1908.

May 4
11
15
26

13
23

16

1909. 
Apr. 21 
May 3

18

26
July 14

20

Apr. 29
May 6 

16 
20
25

Made by 

.....do..................
Stockman and Prall. . . .
C.T.PraU. ............
Babband Prall........

C.T.PraU.............

Freeman and Morse. . . . 
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Stewart and Huch .....
A. F. Huch. ........... 
.....do..................
.....do..................

A. F. Huch. ...........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

W. A. Lamb........... 
.....do..................
.....do.................. 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

M. E. McChristie.......
.....do.................. 
.....do.................. 
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
3.4
3.28
3.18
3.02
2.98
3.26
2.39
2.22
2.80
2.93
2.45

2.73
2 91

2.80
3.58
3.79
2.85
3.15
3.23
2.86
2.91
2.25
2.12

2.40
2.63

2.38
3.05
2.00

2.20

3.51
3.37
3.28
2.19

2.04
2.38
1.24
2.00
1.30

2.85
3 AQ

3.20 
3.33

I on

1.20
2.00

3.11
2.60 
2.45
9 <V7

2.54
1.95

Dis 
charge.

Sec.-ft. 
37.7
35.5
26.7
20.6
21-5
30.6
3.0
2.3

13.4
17.0
6.0

18.9 
6.00
.00

16.6
35.1
43.9
19.4
25.7

' 24.3
8.38
9.18
3.40
2.5

0.0
1.0
.0
.0

3.3
8.2
.0

0.0

31.5

18.5
3.7
5.0
1.5
4.1
2.5
.9

2 Q

18 
20
20 
18

1 Q

1 0

.0
3.7

21
13 
9.7 

15
9.7
3.5

Date.

1911. 
Apr. 12

23
May 2

9
13
20
26

22
29

July 5

1912. 
July 25

1913.

15
20

16
28

July 11
25

11

Apr. 29

16
25
27

8
19

30
July 7

1915.
Apr. 13

26
May 3

10
19

16
29

July 5
22
26 

Aug. 3
9 

1916.

May 3
14
28

16
July 19 

1917.

23
July 14

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

R. R. Randell..........

.....do..................

.....do....:.............

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

B. E. Jones............ 
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
W. Arthurs............

.....do..................

.....do..........:.......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do.................. 

.....do..................

.....do..................

.....do.. ......f... ......

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.19
3.97
3.89
2.16
3.88
3.83
3.98
3.16
2.17
2.43
1.75

1.76

2.70
3.18
3.20
2.92
2.20
2.70
3.03
1.40
1.50
1.32

3.21 
3.11
2.90
3.45
2.64
2.22
1.66
1.78
2.32
1.61
1.78
1.95

2.22
3.02
3.31
3.20
3.25
2.59
2.36.
2.65*
2.48
2.22
1.66 
1.61
1.36

2.37
3.30
1.44
3.15
3.15 
1.90

2.48
2.90
2.60

Dis 
charge.

Sec.-ft. 
23
51
39
1.3

42
30 '
35
12.8
2.8
3.4
.0

1.6

15.0
25
25
17.2
6.5

12.4
16.6
1.1
.5
.3

37 
35
26
37
14.1

Q n
3.2
3.9
8.9
2.5
1.6
2.1

9.6
30
32
93
19.7
11.8
9.0

10.4
9.3
6.1
2.4 
1.3
.1

.0

28 1
3.1

21.3
21.5

7 1

8.2
14.7
9.6

NOTE. 1906: Sept. 21, discharge estimated.
1908: Apr. 25, July 7> and Aug. 4, gage probably read 1.0 foot too low by engineer.
1913: Aug. 5 and 11, discharge estimated.
1915: Aug. 9, discharge estimated.
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Daily discharge, in second-feet, of Gook canal near Chinook, Mont., 1905-1917.

*
Day.

1905. 
1...........
2...........
3...........
4...........
5...........

6...........
7..... ......
8...........
9...........
10...........

11...........
12...........
13...........
14...........
15...........

Day.

1906. 
1..........
2..........
3.......... 
4.......... 
5..........
6..........
7..........
8..........

10..........
11..........
12.......... 
13..........
14..........
15..........

Apr.

38

Apr.

26"" 

10
19 7

27.5 
20.3

May.

50 
50 
47 
45 
0

0 
0 
0 
0 
0

12 
13 
19 
21 
25

June.

0 
0 

21 
0 
0

0 
0 
29 
25 
25

25 
29 
29 
25 
21

July.

0 
0 
4 
4 
3

2 
2 
1 

25 
21

17 
0 
0 
0 

13

May. June. July.

...... 40.0 20.3

...... 25.0 18.5

...... ia

...... 16 

...... 44

...... 4C

.3 18. 5 

.5 11.0 
9.3
9.3 
29.5 
29.5

............ 29. 5

...... ...... 27.

...... ...... 22.

...... ...... 20.
14

0
3 
3
"i

U K.

...... ...... 32.

Day.

1907. 
1...... .............
2...................
3...................

5...................
6...................
7...................
8...................
g
10...................

11...................
19

13...................
14...................
15...................
16...................
17...................
18...................
19
on
21...................
22...................
23...................
24...................
25................... 
26...................
27.. ................. 
28...................
29...................
30...................
$i.. .................

Apr.

0.5 
.5
.5
.5
1.0

May.

0.5 
.5 
.5 
.5.

1.0
1.0 
1.0

.......

5

Aug

9 8
10.8
9.8 
9.8 
10.8
12 
10.8 
9,8
9.8
9
9
7 
7.9
7 9
6.1

July.

9.5 
10.3 
12.0 
7.0 
6.3
1.5 
3.3 
7.0 
7.0 
7.0
7.0 
6.3 
6.3 
6.3
5.5
5.5 
5.5 
4.8 
4.1 
4.1 
5.5
5 5
7 0
7.0
7.0
7 0
7.0 
7 0
8 ?,
8 9.
8,2

Aug.

19 
21 
17 
4 
17

3
4 
4 
4 
3

5 
4

Sept.

5.2
3.7
2.3 
3.0 
2.3
2.3 
2.3 
2.3
2.3
1.8
1.8 
1.8 
1.8
1.8
1.8

Aug.

8.6 
8.6 
8.6 
8.6 
8.2
7.0 
6.3
5.5 
4.8 
4.8
4.8 
4.8 
4.1 
4.1 
4.1
4.1 
1.0 
1.0 
1.0 
.5

Day.

1905. 
16............
17............
18............
19............
20............

21............
22..........;.
23............
24............
25............

26............
27............
28............
29............
30............
31............

Day.

1906. 
16.......... .
17.......... .
18.......... 
19.......... 
20..........
21..........
22..........
23..........
24..........
25.......... .
26.......... .
27.......... .
28.......... .
29.......... .
30.......... .
31.......... .

Day. ^

1908. 
1..... .......
2............
3............
4............
5............
6............
7............
8............
9
10............
11............
12............
13............
14............
15............
16............
17............
18............
19............
20............
21............
22............
23............
24............
25............ 
26............
27............ 
28............
9Q

30............
si

Apr.

36

May.

27 
29 
27 
29 
25

27 
25 
8 
0 
0

0 
0 
0 
0 
0 
0

Apr. May.

18.9 ...... 
18.9 ...... 
7.5 ......
6.0 ..
6.0 1 
4.5 1 
1.0 1 
..... 1
..... 2
..... 2
..... 2
..... 4
..... 4
..... 5

( Apr.

2 
9 
2

19 
22 
11 
9 
14
33 
29 
37 
22 
19
16 
22 
26 
12 
12
14 
15 
17 
19 
21

3.5 
5.5 
1.0 
5.5
7.5 
9.0 
9.0 
i.O 
S.5 
7.0

June.

25 
21 
21 
17 
17

17 
17 
21 
25 
33

17 
17 
17 
2 
0

July.

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
4 
8 

13 
13 
10

June. July. Aug.

...... 29.

...... 29.

...... 27. 

...... 24.

...... 24.
22

29. 5 20. 
35.5 20. 
29. 5 22. 
22. 3 27.
20.3 22. 
18. 5 24. 
29.5 20. 
19. 3 20. 
18. 5 22. 
...... 22.

May.

23 
25 
28 
32 
30
30 
28 
26 
26 
24
22 
22 
22 
19 
19
19 
19 
22 
16 
14
11
5 
6 
2 
2
5 
2 
4 
12 
12 
2

June.

8 
5 
6 
6 
9
9 
9 

11 
11 
5
4 
2 
1 
1 
1
1 
1 
1 
2 
1
4 
3 
4 
3 
4

28 
28 
22 
16 
13

5 7 
5 7 
0 7 
5 7.9 
5 7.9
3 7.9 
5 9
5 9 
5 9 
5 9
5 9 
8 9 
5 9 
5 10.8 
5 12 
5 9

July.

11 
11 
13 
11
7
4 
2 
1 
1 
0

* 0 
4 
2 
1 
1
1 
1
1 
1
2
2 
2 
2 
2 
2
2 
2 
3 
3 
3 
3

Aug.

Sept.

2.3 
2.3 
2.3 
2.3 
3
3 
3 
3
4.5 
5.2
3.7 
3.7 
1.8 
2.3 
3

Aug.

2 
2 
2 
3 
3
2 
2 
2 
2 
2
3 
4 
5 
2 
1
1 
1
1 
1 
1
1 
1
1 
1 
1
1 
1

123678° 2
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Daily discharge, in second-feel, of Cook cana^ near Chinook, Mont., 1905-1917 
Continued.

Day. Apr.

1909. 
1.. ................ ...... 
2..................!
3.................. ......
4......... .... ...

6..................
7..................
8..................
9..................

10..................

11..................
12.. ...x........ .
13..................
14..................
15............... .

Day.

1910. 
1............
2............
3............ 
4.......... .
5............

6............
7. ........... 
8............
9.. ..........

10............

Apr. May.

18 5
18.5
17.7

14.6

1 0 A

11.3 
9 6
7.8
7.8

Day. Apr.

1911. 
1. .............. ........

3............... ........
4............... ........
5............... ........

6............... ........
7............... ........
8............... ........
9............... ........
10................ ........

11............... ........
12...........?... ........
13............... ........
14............... ........
15............... ........

Day.

1912. 
1............
2............
3............
4............
5............

6..... .......
7.. ---------- 
8............
9............

10............

July.

5.6 
3.0 

11.5
12.5

Aug.

0.6
.6
.6

.4

.0 

.0

May. .

19.6 
18.3
19 6
21.0
18.3

18.3 
22.5 
23.8 
17.3 
13.5

22.5 
21.2 
21.2 
19.9 
19.9

June.

4.4
4.0
3.5 
3.5
.7

.2

May.

34 
46 
51 
42 
38

43 
2.1 
2.0 
2.0 
2.2

1.8 
49 
42 
44 
42

Oct.

4.6
4.6 
5.1
4.9
4.7

Fune. Ju

2.0 5
7.8 2

17.5 1
17.5 1
16.1 1

16.1 9 
17.5 5 
18.9 3 
17.5 5 
16.1 2

17.5 2 
16.1 
12.2 
11.0 
8.8 2

ly. Aug.

.0 5.0

.8 1.7

.7 .4

.7 .4

.7 0

.9 0 

.9 0 

.5 0 

.9 0

.8 0

.2 0 

.8 0 
0 .4
0 0

.8 .4

Day.

1910. 
11.....

13..... 
14.....
15.....

17..... 
18.....
19.....
20.....

June.

38 
40 
38 
38

30 
26 
22 
20 
17

15 
11 
10
8.8 
7.2

Day. Apr.

1909. 
16................. ...... 
17................. ......
18. ................ 18.3
19--.. ............ 15.7
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30
31

Apr.

21

21 
21 
21 
21 
21

July.

1.0 
1.0
.8 
.4 
.2

.0 

.0 

.0 

.0
1.2

3.8 
3.6 
2.7 
2.0 
1.2

Day.

1912. 
11 . . - -
12. ....
13.....
14.....
15.....

16.....
17.....
18..... 
19.....
20!.....

i

.......

-------

................. 18.3

................. 15.7

................. 17.0

................. 17". 0

................. 18.3

................. IS. 3

................. 19. G

................. 18.3

................. 19.0

May.

8.4
7.8
7.8 
7.8
8.4

9.8 
9.8 

15.4 
15.4 
15.4

Juno.

Day.

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

July.

9.8
8.7
6.8
5.8

8.2
9.5 
9.5
6.8
5.6

1911.

Aug.

......

Oct.

4.2
3.8
3.4

......

------

May.

21.2 
21.2 
21.2 
18.6 
17.-3

23.8 
21.2 
23.8
14.7 
8.8

G. 0 
5.2 
8.8 
5.2 
4.4 
2.5

Day.

1910.

22. ...........
23 ........... 
24 ...........
25............

26. ...........

28............
29............
30. ...........
31............

Apr.

49 
50 
45

40 
39 
52 
34 
34

June.

13.4 
14.7 
12.2 
14.7 
13.4

14.7 
13.4
7.8 
5.9 
6.8

1.7 
1.2 
1.2
.8
.8

Apr.

21 
21

July.

1.2
.8 

0 
0
0

0 
0 
0
.4
.8

2.8 
4.2 
4.2 
5.0 
5.9 
5.9

May.

9.8 
9. n

21 8.2 
21 8.2 
°1 97

21 1 8.7 
21 i 8.1 
21 7.0 
21 6.5 
21 5.4 

......: 4.0

Aug.

0.8 
.4
.8 

1.2 
5.9

4.2 
5.0 
3.5 
2.2 
2.2

2.8 
3.5
4.2 
3.5
7.8 
8.8

June.

.......

May. June. July.

35 5.8 0.3 
33 4.3 .0 
32 3.1 .0 
28 2. 8 .1
2 n 9 ^

2-7 9.4
2 
3 
3

3 
3 
3 
3
4
4

Day.

1912. 
21............
22............
23.. ..........
24............
25. ...........

27. ........... 
28. ...........
29......-.--..
30............ 
31.... ........

2 
0 
2

4 
S 
8 
7 
7 1  

9.5 ........
2 9

3.8 ........ 

4.5 ........

7.7 ........
2.8 ........ 
1.6 ........

July.

4.2
3.0
2.5
1.8
1.5

1.0 
.5 
.4
.3

Aug. Oct.

......

......
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Daily discharge, in second-feet, of Cook canal near Chinook, Mont., 1905-1917 
Continued.

Day.

1913. 
1..........
2..........
3..........
4..........
5..........
6..........

8..........
9..........
10..........
11..........
12..........
13..........
14..........

Apr. May.

16 
17 
17 
17 
19
21 
22
24 
24 
22
22 
30 
30 
29 
24

Day.

1914.
1 ... .....
2..........
3..........
4..........

6..........

8..........
9..........
10..........
11..........
12..........
13..........
14...........
15...........

Day.

1915. 
1..........

G.. ........
7.. ........
8
(j
10..........
11..........

13..........

15..........

Day.

1916.

2..........
3..........

6..........
7..........
8............
9..........
10..........
11..........
12..........

14..........
15...........

Mar.

Apr.

10.9 
3.0 
.0

9.1 
7.9
8.0

Apr.

June.

20 
20 
17- 
17 
15
12 
9.7 
8.7 
8.1 
8.6

11 
8.7 
8.7 
7.5 
7.6

Apr.

37 
41 
35
48

May.

33 
32 
32 
19.8
4.6

29 
25 
23 
25 
23
18.8 
15.7 
14.7 
14.3 
23

May

28 
16 
15 
16 
28
32 
30 
28 
28 
28
24 
23 
24 
28 
25

July.

15 
8.7 
3.9 
5.4 
34
5.S 
3.2
.5 

21 
18
18 
15 
14 
7.2 

11

May.

37 
36
35 
33 
39
48 
45 
27 
26 
21
28 
26 
24 
21 
26

June.

27 
11.5 
11.2 
10.8
10.4
9.7 
23 
24 
26 
25-

24 
23 
22 
22 
20

June

28 
2.8 
35 
6.4 
10
11 
7.2 
6.5 
6.5 
6.5
7.5 

13 
14 
18 
12

Aug.

0.5
.5 
.6 
.5 
.5

1.0 
1.1 
.8
.7 
.6
.3 
.2 
.2 
.1 

0

Juno.

3.3
2.8
2.5 
3.1 
3.6
3.8 
4.0 
4.4 
3.6 
3.1
3.6 
4.7 
5.3 
6.7 
39

July.

10.8 
10.9 
10.6

9 8

9.2 
7.2 

13.1 
9.0 
6.7
6.3 
5.3 
4.8 
4.1 
3.8

July

19 
21 
21 
21 
16
13 
9.9
5.8 
4.4 
2.8

1.8 
4.6 
3.8 
2.0 
1.5

Sept.

0.3
.2

July.

1.8 
1.8
2.0 
3.5 
3.5
3.9 
2.5 
1.5 
1.2 
.5
.2 
.2 
.1 
.0 
.0

Aug.

1.2 
.9 
.7 

1.8
0

.3 

.2 

.1 

.1 

.2

.1

Aug.

3.1 
3.0 
3.1 
4.3 
4.6
4.3 
3.8 
2.2 
.5
.5
.5

Day.

1913.
16..........
17..........
18..........
19..........

22..........
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30..........
31..........

Apr.

7.3 
7.0 
7.0 

14 
17

May.

25 
25 
25 
27 
25
24 
24
24 
22
22
21 
21 
21 
22 
22 
21

Day.

1914.

17........................
18........................
19........................
20........................
21........................
22........................
23........................

26........................
27........................
28........................
OQ

on
01

Day.

1915. 
16.................
17.................
18.......... ......
19
20.................
21

23.................

OK

26
27................. 
28.................
09
30. ................
31.................

Day.

1916.

17..........
18..........
19..........
20..........
21..........
22 .........
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30..........
31..........

Mar.

18 
33 
19 
9 
2

Apr.

22 
35 
34 
34 
34
32 
30 
30 
31 
30
30 
39 
41 
40 
36

Apr.

13 
16
31
32 
30
28 
28

June.

6.5 
4.6 
3.9 
3.3 
4.6
6.4 
4.6
3.0 
2.6
38
9.4 
16 
13 
20 
25

July.

10 
8.3 
6.6 
4.9 
2.3
2.3 
2.4
1.9
1.5
1.1
3.0 
2.7 
3.0 
1.5 
1.0 
.6

Apr. May.

CO 
71 
56 
45 
26
28 
31 
35 
41 
46
45 
43 
41 
41 
41

May.

44 
28 
22 
25 
30
31 
31 
29 , 
5.6 
1.0
.6
.0 
.0 

19 
19 
23

May.

26 
25 
25 
26 
26
28 
28 
28 
28 
22
16 
10 
3.1 
1.3 
1.1 
20

37 
37 
29 
29 
24
23 
14 
14 
16 
15
10 
8.5 
7.3 
6.0 
4.9 
4.2

June.

8.4 
8.6 
8.4 
8.5 
8.6
7.2 
6.3 
5.9 
5.5 
5.1
15.9 
14.5 
13.3 
10.4
10.8

June.

21 
18 
15 
18 
25
21 
20 
28 
32 
30
29 
27 
25 
23
20

Aug.

0  o
0 
0
.1
.2 
.5

1.0 
1.2
.5
.4 
.3 
.1 

0 
0

Juno.

32 
19 
11
8.9
5. 5
3.8 
2.5 
1.0 
.6 

1.5
3.9 
1.1
.5 
.2 

1.5

July.

3.5 
4.0 
10.0 
11.4 
9.0
7.2 
6.0 
5.1 
3.4 
2.8
1.6 
.7 
.5 
.3 

2.0 
1.5

July.

1.3 
1.2 
1.1 
7.3 
5.5
3.1 
2.6 
3.5
4.5 
2.5
2.2 
2,1 
1.8 
1.2 
.9 

3. 3

Sept.

...

July.

Aug.

0.1 
6.6 
4.9

Aug.

....:.
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Daily discharge, in second-feet, of Cook canal near Chinook, Mont., 1905-1917 
Continued.

Bay.

1917. 
1.. ............
2..............
3..............
4..............
5..............

6. .............
7..............
8..............
9..............
10..............

June. July.

22
oq

21
20

19
18
17
17

Day.

1917.

12..............-iq

14..............
15..............

16..............
17..............
18..............
19
on

June.

8.3
8.1
6.0

7.9
9 -4
7.9

15

July.

14
1 q

9.7
9.0

8.1
7.8
6.9
5.5

Day.

1917. 
21..............

23 ..............
24..............
25..............

26..............
27..............
28..............
29
30
31 ..............

June.

17

16
16
17

17
18
19
21
22

July.

0.6
.4
.1

NOTE. 1906: Head gates closed and no flow in canal Apr. 7-11,14-17, 25r30, and May 1-21. June 8-21, 
water entering canal was due to a flood in Battle Creek, was not used for irrigation, but was allowed to run 
into Milk River at the crossing.

1907,1908: Canal dry after Aug. 20,1907, and after Aug. 28,1908. No flow in canal Apr. 30, May 5-9,13, 
15-16, and 20-31, June 1-11, and after Aug. 21,1907. Discharge in doubt May 14,17-19, and June 12-30,1907.

1910: Daily discharge Apr. 15 to May 1 estimated from known condition of canal regulation. Canal dry 
beginning June 9.

1911: Head gates opened Apr. 23 and closed July 17.
1913: Head gates opened Apr. 25 and very little flow after Aug. 14.
1914: Head gates opened about Apr. 1. Discharge Apr. 1-11 estimated at 25 second-feet. Canal dry 

.beginning July 14.
1916: Head gates open Mar. 27 to Apr. 1 and Apr. 24 to Aug. 11.
1917: Very little water used owing to delay in making repairs to flume and head gates.

Monthly discharge of Cook canal near Chinook, Mont., 1905-1917.

Month.

1905.

May.....................................................

July.....................................................
August 1-12..............................................

1906. 
A pri 1 4-30 ................................................
May.....................................................

July .....................................................

1907. 
July.....................................................

1908. 
April 8-30. ...............................................

July.....................................................

The period .........................................

1909. 
April 18-30.... ...........................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

'50 

33 
25 
21

27.5 
57.0 
44.0 
32.5 
12.0 
5.2

12.0 
8.6

37 
32 
28 
13 

5

19.6
23.8 
18.9 
9.9
8.8

Minimum.

0 
0 
0 
0

0 
0 

16.5 
9.3 
6.1 
1.8

1.5 
.5

2 
2 
1 
0 
0

15.7 
2.5 
.8 

0 
0

Mean.

37.0 
15.5 
16.5 
4.5 
9.0

5.9 
9.5 

26.0 
22.2 
9.0 
2.7

6.58 
5.02

17.5 
17.1 
7.30 
3.26 
1.58

 17.9 
16.8 
11.2 
2.51 
2.10

Eun-ofl 
(total in 

acre-feet).

2,202 
953 
982 
277 
214

4,628

316 
584 
826 

1,360 
553 
161

3,000

405 
199

604

798 
1,050 

434 
200 
97

2,580

462 
1,030 

666 
154 
129

2,440
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Monthly discharge of Cook canal near Chinook, Mont., 1905-1917 Continued.

Month.

April 15-30.... ......

March 30-31... ......

May................

July................

July 7-31...... ......

October 6-13........

April 26-30... .......
May................

July................

April...............
May................

July 1-15............

The period. . . .

May.................

July................

The period....

March 27-31.........
April 24-30..........
May................

July................

July................

1910.

1911.

1912.

1913.

1914.

1915.

1916.

1917.

Discharge in second-feet.

Maximum.

21 
18.5 
4.4

54 
40 
3.8

12.5 
.6 

5.1

17 
30 
38 
34 
1.2

71 
48 
39 
3.9

41 
44 
27 
13.1 
6.6

33
32 
32 
35 
21 
4.6

22 
23

Minimum.

21 
4.9 
.2

1.8 
1.6 
0

.3 
0 
3.4

7.0 
16 
2.6 

.5 
0

4.2 
.2 

0

0 
0 
5.1 
.3 

0

2
0 
1.1
2.8 
.9 
.5

6.0 
0

Mean.

21 
10.5 
2.12

31.0 
14.0 

.59

5.31 
.34 

4.41

10.5 
22.7 
10.2 
7.54 
.38

36.2 
24.2 
6.22 
1.51

22.4 
20.7 
14.2 
6.15 

.56

16.2
5.93 

22.1 
17.9 
6.18 
2.72

14.4 
9.06

Run-on* 
(total in 

acre-feet).

666 
646 
34

1,350

15 
1,900 
1.910 

833 
36

4,690

263 
5.4 

70

338

104
1.400 

607 
464 
23

2,598

2,150 
1,490 

370 
44.9

4,050

1.070 
1,270

845 
378 
34

3,600

161
353 

1.360 
1,070 

380 
59

3,380

514
557

1,070

NOTE. 1905: April, mean discharge estimated from gage readings Apr. 10 and 24.
1910: Apr. 15 to May 1, discharge estimated.
1911: Discharge Mar. 30-31, estimated by ditch rider. The total discharge Apr. 1-22 was estimated 

by the ditch rider at 1,220 acre-feet. This was added to the computed flow Apr. 23-30 to give the total 
discharge for the month.
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Monthly discharge, in acre-feet, of Cook canal near Chinook, Mont., 1905-1917.

Year.

1905 ........................
1906. ........................
1907 .........................
1903. ........................
1909. ........................
1910-........................
1911.........................
1912. ........................
1913.........................
1914. ........................
1915.........................
1916. ........................
1917.........................

Mar. Apr.

o2,200
316

462
666

ol,900

104

1,070

May.

953
584

1,050
1,030

646
1,910

1,400

1,270

899

June.

982
826

434
666
34

833

607
370
845

514

552

July.

277
1,360

405
200
154

36
263
464

44 9
378

557

348

Aug.

214
553
199

97
129

5.4
23

34
59

101

Sept.

161

Oct. Total.

4,630
3,000

604
2,580
2,440
1,350
4,690

338
2,600
4,050
3,600

1,070

2,640

a Estimated. 

NOTE. In computing the average flow the canal was assumed dry when no discharge was recorded.

MATHESON OAHAL HEAR CHINOOK, MOHT.

LOCATION. In NW. J sec. 29, T. 33 N., R. 20 E., at the highway bridge over the 
head gate on Battle Creek, one-fourth mile north of the main road and 3J miles 
east of Chinook, in Blaine County..

RECORDS AVAILABLE. April 10, 1905, to December 31, 1917.
GAGE. Vertical staff nailed to a post on the right bank, about 10 feet below the head 

gate of the canal; read once a clay.
DISCHARGE MEASUREMENTS. Made by wading below gage.
CHANNEL AND CONTROL. The bed of the canal is mud; no definite point of control. 

Weeds grow in the bottom of the canal during the summer months.
EXTREMES OF DISCHARGE. Maximum discharge recorded for irrigation use, 28 

second-feet May 1, 1905. June 7-10, 1906, the canal was bank full, and the dis 
charge was estimated at 28 second-feet.

REGULATION. The flow is regulated by the head gate at the gage. It also depends 
on the state of repair of the diversion dam.

ACCURACY. Stage-discharge relation not permanent, due to growth of vegetal matter 
in the canal. Numerous discharge measurements are' necessary each season to 
define the rating curves. Records fair.

Discharge measurements of Matheson canal near Chinook, Mont., 1905-1917.

Date.

1905. 
Apr. 10

24

17 
23
23

July 8 
15
21 
27

Aug. 11
19

Made by  

H.M.Morse........... 
..-..do.................
Stockman and PralL. . . 
C.T. Frail.............
.- .. do. ................
Freeman and Morse. . . . 
C.T. Frail. ............
W. B. Freeman ........ 
H.M. Morse...........
...-.do.................
C.T. Frail.............

Gage 
height.

Feet. 
3.15

2.85 
3.17

1.85 
2.29
1.76 
2.72
1 79
1.45

Dis 
charge.

Sec.-ft. 
25.9
6.8

. y

8 A

9.1 
12.7
11.5

.7
4.0
.5 

8.0
1.0
.25

Date.

1906.

9
23

23
28

26 
July 19

24
Aug. 11

21

Made by  

.....do...-......-..-..-

.....do....-----....-.-.
Freeman and Morse. . . .

.....do. ..... ..-.---.--- 

.....do.-.........-..-.-

.-.-.do...-----.-.------ 
H. M. Morse. ..........

Morse and Hartman....
W. S. Hartman........ 
.....do...-.---.-.......
.....do.................

Gage 
height.

Feet. 
2.36
2.81
2.30
1.92 
1.75
2.65 
2.83
2.61
2.12 
2.51

. 11

1.95
2.70 
3.10
2.97

Dis 
charge.

Sec.-ft. 
7.10

15.3
7.62
4.63 
2.37

10.3 
11.8
8.80
2.49 
7.04

.25

4.71
5.42



WATEE SUPPLY OF ST. MARY AND MILK RlVEKS, 1898-1917. 535

Discharge measurements of Matheson canal near Chinook, Mont., 1905-1917 Continued.

Date.

1908. 
Apr. 6

25

11

26

13
23

July 7
16

1909.

18

OR

July 1-1

1910.
Apr. 29

16
20
25

1911.
Apr. 12

14

9
10

20
26

22
28

1912.
June 25
July 25
Aug. 28

Made by  

A. F.Huch. ...........
.....do.................
-.-..do.................

A. F.Huch............
.....do.................
-..-.do.................
.....do.................
.....do..:........-..-..
.....do. ...... ......-..-

.....do.................

.....do.................

.....do.................

.....do.................
---..do. ........ ........
.....do.................

M. E.McChristie.......
.....do.................
.... .do. .............. ..
.-.-.do.................
.....do.................

J. C. Beebe.. ...........
.--..do.................
.-...do.................
.....do...... ......... .-
.....do... ...-..-...-..-
.....do.................
.....do.................
.....do.................
-..-.do.................
.....do.................

R. R. Randell.........
---..do.......-.-.-.-.-.
.--..do.....-.-.-.-.-.-.

Gage 
height.

Feet.

3.23
2.16
1.85
2.24
2.58
2.31

3.00
2.37
2.18

2.25
2.20
2.45
2.55

2.10

2.18

1.90
1.84
1.88

3.6
3 19
3.42
3 fifi

3.10
2.90
2 7ft

2.29
2.32

2.98
3.20
3.28

Dis 
charge.

Sec.-ft.

13.9
4.5
.5

3.7
6.2
2.2
7.8
.6.9'
.6

6.6
6.2
7.0
5.8
2.0
.3

1.2

4.3
2.5
1.9
1.0
1.2

8.7
9.3
5.9.
7.1
4.5
2.71
3.8
1.3
.5

1.8

.61
1.38

1Q

Date.

1913. 
Apr. 26
May 2

20

28
July 11

25
Aug. 5

11

1914.
Apr. 29

9
16

May 25
27

8
22
30

1915.

May 3
10
19

29
July 6

22
Aug. 2

9

1916.

July 14

Made by  

J. B. Stewart..........
.....do....:........-...
.....do.................
.....do.................
.....do.................
.....do.................
-....do.................
..-..do.................
-....do.................

-.-..do.................
-....do. ...... ..........
..-..do.................
.....do.................
. ....do. ............... .
.....do.................
... ..do. . .............. -
-....do.................
-....do.................

.-...do.................

.....do.................

.....do.................
-....do.................
-....do.................
-....do.................
.....do...............

.....do.................

.... .do.... ........... --

A. H.Tuttle. ..........

.....do.................

Gage 
height.

Feel. 
3.63
3.50
3.48
3.28
3.90
3.45
3.50
3.52
3.45

3.99
3.62
3.47
3.64
3.26
3.18
2.85
2.71
2.76
3.06

3.02
3.38
3.73
3.72

3.67
3.77

3.53
3.08

3.50

Dis 
charge.

Sec.-ft. 
8.0
7.0
4.3
2.2
3.8
1.9
1.2
.3
.1

9.4
5.8
4.9
5.6
2.3
1.6
.12
.01
.02

.04
1.5
4.5
3.6
5.6
2.0
2.8
.1

2.0
.07

.93

7.0

NOTE. 1905: Juno 23, grass removed from canal bed. Discharge estimated, Aug. 11, 1906, May 11, 
1908, June 11 1911, Aug. 5 and 11,1913, June 8 and 22 1914, May 3 and July 22,1915.

1907: Station was visited by an engineer May 10 and 25, June 4, July 6 and 27, and Aug. 19, and each time 
there was no flow.

1908: June 23, stage-discharge relation affected by backwater from beaver dam.
1911: April 12, there was no gage in the canal at time of measurement.
1915: July 22, the flow represents the seepage through a beaver dam below gage.

Daily discharge, in second-feet, of Matheson canal near Chinook, Mont., 1905-1917.

Day.

1905. 
1.... ........
2............
3.. ..........
4.. ..........
5............

6... .........
7............
8............
9............
10............

n.. ..........
12............
13............
14............
15............

Apr.

26
-26
26
26
26

26
26
26
26
27

27
26
25
91

16

May.

28
20
27
20
18

18
16
15
14
12

9
9
7.5
6
5

June.

8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8
8
8
8
8

July.

7
7
5
6
2

2
1
1
4
9

9
7
6

4

Aug.

0.5
.4
.3
.3
.3

.3

.0

.0

.0
1.0

1.0
.7
.5
.3
.3

Day.

1905. 
16............

18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Apr.

15
14
14
13
13

13
20
22
7
6

6
6
7

23
27

May.

4
3
7
8
8.5

9
9
8
8
8

8
8.5
9

9
9

June.

8
9
7
6
6

8
8
12
11
11

10
9
9
7

11

July.

5
5
1
1
1

1
3
1
1
1

5
8
1
1
.5
.5

Aug.

0.3
.7
.7
.5
.3

.3

.6
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Daily discharge, in second-feet, of Matheson canal near Chinook, Mont., 1905-1917 
Continued %

Day.

1906.
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8.. ........
9..........

10..........

11.......... 
12..........
13..........
14..........
15..........

Day.

1908. 
1...........
2...........
3...........
4...........
5...........

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

Apr.

3.5
3.5
3.5
3.5
4.0

7.0
15.3
12.0
8.0
8 0

13.6 
13.6
12.2
4.7
4.7

May.

1.0
3.0
3.0
3.0
2.7

......

June.

9.9
17 7
17.7
11 4
7.1

9 9
28'28

28 
28

9.9 
9.9
7
7
5

Apr. May.

7 
11 
12

11 
9 

11 
10 
11

Day.

1909. 
1.. ................

3..................

5..................
6.................. 
7.................. 
8..................
g

10..................
11.................. 
12..................
13..................
14..................
15..................

Day.

1910. 
1............
2............
3. ...........
4............
5............
6. ...........
7............
8. ...........
9. ...........

Apr.

Apr.

"6.2
11.5
7.9 
7.9
7.9 
7.0 
7.0

4.0
4.0 
4.0 
3.4 
3.4 
2.9

May.

5.2
2.5

1.6
1.6

2.5
1.6

5 
5 
2 
3 
2

1
0 
0 
0
1 
1
0 
2 
1 
3

8
.1
.7

July.

3.
1.
1.

4

5
S
2

9

.2 
16.0

16.0 
12.9

9. 9
2

June.

3 
2 
3 
3 

. 5

6 
7 
7 
5 
4

5
7 
8 
6 
5

May.

8.8 
9.7 
7.9 
8.7 
7.7
6.7 

13.0 
12.8 
10.8
9.9

12.7 
9.8 
7.0 
7.0 
6.1

June

0 7
5

5
5 8
5 8
5 8
5 8
2.5 
2.5

Aug.

0 2

.2 

.2

July.

2 
2 
2 
1 
1

1
1 .

June.

4 
4 

11
8 
8
8 
4 
6
5  

6 
5 
3 
5 
5
5 
0 
4
s

5.2
5.2 
5.0 
4.9 
3.3 
.9

July

1.2 
6 

0 
0 
.6

4.5 
1.7 
.3

2.1
1.4 
0 
0 
.3 

1 9

Sept.

6.1
5.0
6.1
6.1
7.3

6.1
6.1
6.1
6.1 
2.3

2.3 
4.0
5.0
6.1
6.1

Aug.

3 
3 
3 
2 
2

1

Aug.

1.2

.....

.....

Day.

1906. 
16..........
17..........
18..........
1 Q

20..........

21..........
22..........
23..........
24..........

26.......... 
27..........
28..........
9Q

30..........
31..........

Day.

1908.

17...........
18...........
19...........
20...........

21...........
22...........
23...........
24............
25............

26............
27............
28............
29............
30............
31............

Apr.

5.7

6.8
2,3
6 8

6.8 
6.8 
3.8 
2.3 
2.3

2.3 
2.3
1.7
1.7 
1.0

May.

12.5 
14.0 
10.3 
11.0

17.7 
17.7
11.4
14.5 
17.7 
17.7

Apr.

15 
15 
16 
11 
16

15
7 

11 
7 

14

15
5 
3 
4 
5

Day.

1909. 
16................. 
17................. 
18.................
1 Q

20.................
21................. 
22................. 
23.................

25.................
26................. 
27.................
OQ

29................. 
30.................
31

June.

5
4
4
4 
3

3 
3 
3 
3 
3

3 
3
3
2 
2

.1
5

.5

.5 
,9

.4 

.4 

.4- 

.4 
4

.4 
4
4

.3 

.3

May.

2 
3
4 
4 
3

1 
2 
3 
6 
6

6 
6 
6 
6 
5 
3

Apr.

7.0 
4.6 
7.0 
6.2
6.2
7.0 

10.6 
11.5 
12.5 
7.9
7.9
8.8 
8.8
8.8 
7.0

Day. Apr. May. June.

1910. 
J1 ..... .... 2.5 2.5 21..

1
2............ ...... 2.5 2.5 22..
3 2.5 1.6 23..

July.

8

5. 
4.

7. 
4. 
2.

^
0
7 
5

1
5 
3

......

June.

4 
4 
4 
4 
3

2 
1 
1 
2 
2

2 
2 
2 
2 
2

May.

6.8 
6.7 
6.7 
6.6
6.5
8.8 
5.2 
9.6 
8.7 
6.9
5.8 
5.8 
6.6
7.5 
6 2

Day.

1910.

\

14.. .......... ...... 2.5 3.2 24............
15............ ...... 2.5 .5 25............
]fi .... ...... 1.6 .5 26............
1

] 
5

7............ ...... 1.6 ...... 27..

9............ 3 1.6 ...... 29..
n Q Q Qfi

3

2
4
2

Aug.

0.2 
4.0

3.0 
4.0 
5.0 
5.0 
6.1

4.0 
3.0 
3.0 
2.3 
4.0 
5.0

July.

1
1 
1

June.

0.9 
4.5 
5.2
5 Q

8.4
13.1 
4.8 
3.1 
3.0 
3.0
7.0 
2.0
9 fl
1.3 
.3

Apr.

3 
4 
4 
4 
4
4 
5 
5
5 
5

July.

3.5 
2.6 
2.6 
4.1
2.6
1.9 
1.9 
1.2 
0 
0
0 
2.6
9 4
6.7 
3.4
2.6

May.

0 9 
9 
9 
9 

1 6
1 6 

9 
9
9 
9
9

Sept.

7.3
7.3 
6.1 
5.0 
5.0

5.0 
5.0 
4.0 
4.0 
5.0

5.0 
5.0 
4.0 
1.6 
1.6

Aug.

2 
1 
1 
1 
1

1 
1 
1 
1 
1

Aug.

..::::

......

......

......

June.

......
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Daily discharge, in second-feet, of Matheson canal near Chinook, Mont., 1905-1917-
Continued.

Day.

1911. 
1. ................
2.................
3.................
4.................
5.................
6.................
7.................
8.................
9................. 
10.................
11.................
12.................
13.................
14.................
15.................

Day.

1912. 
1................. 
2................. 
3.................
4................. 
5.................
6.................
7. ............. ... 
8................. 
9. ................ 

10.................
11.................
12.................
13.................
14.................
15.................

Day.

1913.

3.................
4.................
5................. 
6...... ...........
7.................
8................. 
9................. 

10.................
11................. 
12................. 
13................. 
14................. 
15.................

Pay.

1914. 
1. ................
2.................
3.................

E

6.................
7................. 
S... .............
9................. 
10.................
11.................
12................. 
13................. 
14 .................
15.................

June.

3.0 
3.0 
3.0
3.0 
3.0

.6 

.6 

.6 

.6

.6

.6

.0
9.3

Apr.

......

Apr.

July.

1.9 
1.9

15.6 
6.6
3.0
2.4 
1.9
1.4

.6

.6
1 9
1.9
1 Q

May.

7.8
7.0
6.4
4.8
3.9 
4.1
4.7
3.9 
3.4 
3.6
3.4 
3.3 
3.5 
3.7 
4.3

Apr.

7.1 
15 
14
15

May.

7 2
5.6
6.4
6.4
5.8
5.6
7.8
7.6
7.2 
7.6
7.4
6.0 
4.6
4.2
.9

Aug.

1.4 
1.1
.9
.7
.4
.8

1.2 
2.3 
1.3 
1.1
.5

.1

.0

.0

June

0.5
.4
.5

0
1.6 
3.9
3.8
3.7 
3.7 
3.4
1.9 
3.9 
4.3 
3.6 
2.4

May.

7.5
6.6
6.3
5.2

14
9.9
6.7 
5.1
4.9 
4.4
4.7
4.8 
4.8
A K

4.5

June.

5.6
5.4
5.2
5.6
5.4
5.1
5 0.

4.0
4.2 
2.5
2.2
2.6 
1.2
.9
.6

Sept.

0.2 
.1

.1 

.1

.2

.2 

.2 

.2 

.2

.4

.5

July.

6.2
5.5
4.5
4.9

13.1

5 Q

4.5 
2.1 
2.1
2.2 
1.6 
1.3
1.0 
.8

June.

0.3
.14
.10
.12
.06
.09
.06 
.03
.01 
.00
.01
.04 
.03

Oft

2.8

July.

1.7
1.5
1.3
1.2
1.3
1.5
1 °.

1.3
1.2 
1.3
2.6
2.6 
2.1
1.8
1.7

Oct.

0.7 
.7 
.6
.8 
.9
.9
.9 

1.0 
1.2

1.6
1.3

Aug.

0.2
.2
.1
.3
.3 
.2

0

July.

0.4
.3
.2
.12
.10
.10
.03 
.01
.00

Day.

1911. 
16.................
17.................
18.................
19.................
20.................
21.................
99

23
24................. 
25.................
26.................
27.................
28.................
29.................
30
31.................

Day.

1912. 
16................. 
17.. ............... 
18.....--..-...-..-
19...-.----......-. 
20.................
21.................
22................. 
23................. 
24.................
OC

Oft

97
9Q

29
QA

01

Day.

1913. 
16
17................
18................
19
20................

23................ 
24................
25................
26................ 
27................ 
28................ 
29................ 
30

Day.

1914. 
16.................
17.................

1Q

20.................
21 .................

23."!!!!!!!!!!!!!!!!
24.................

27................. 
28.................
9O

30
31.................

......

June.

I5.fi 
15.6 
15.6
13.8 
13.8
11.1
6.6 
3.0 
.6 
.6
.4

1 Q

1.9
2.4
1.9

Apr.

......

7.0 
7.4 
7.8 
7.8
7.8

Apr.

9.8
9.9
8.4
9.3

10.0
8.2
8.0
7.6

July.

2.0 
1.9 
1 9
2.2 
2.3
1.9
1.9 
1.6 
1.6 
1.4
1.4
1.4
1.4
1.5

1.4

May.

4.1
4.0
4.2
4.1
4.3 
3.7
3.7
3.7 
3.6 
3.9
4.2 
3.6 
2.6
I'.O

.7

Apr.

17
24
22
21
19
17
14 
12
9.5 

11
11
9.5 
9.0 
8.6
8.4

May.

1.0
4.4
3.4
3.0
2.8
1.7
1.7
3.7
3.1 
2.8
3.4
5.6 
5.6
5.2
6.0
6.0

Aug

0.0 
.0 
.0
.1

3.3 
2.1
1.9 
1.7 
1.4
.6
.5
.3
.2
.2

.4

June.

2.0
1.8
1.5
1.3
2.2 
2.6
3.3
3.7 
3.6 

.5.8
4.8 
3.9 
3.8 
5.3 
6.2

May.

5.8
5.7
5.3
4.4
3.8
3.8
2.8 
2.6
2.6 
2.4
2.2
1.9 
1.4
.8

.3

June.

0.6
.6
.6
.6

.3

.3

.4

1.4
1.3 
1.7
1.7
1.8

Sept.

0.7
.8
.7
.5 
.5
.5
.5 
.5 
.5

.6
9

1.0
.9
.7

July.

0.6
.5
.6
.6

1.2 
0
1 °.

.9 
1.3 
1.2
1.3 
.9 

1.4 
.6 
.6
.3

June.

5.6
3.5
1.0
.6
.4
.12
.05 
.02
.01 
.5

1.0
1.0 
1.1
1 9

.8

July.

1.7
1.5
1.3

1.5
1.1
1 9

1.4
1.7

1.3

Oct.

*::::
......

......

Aug.

......

:!!:;:

July.

.....

......

......
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Daily discharge, in second-feet, of Maiheson canal near Chinook, Mont., 1905-1917-
Continued.

Day. Mar.

1915. ! | 
1.......... ......
^. ...............
?,.......... ......
4.. ............
5..........

6.......... 
7. .........
8..........
9.......... 

10..........

11.......... 
12..........
13 .......... 
14..........
15..........

Day.

1916. 
1.....
2

Mar.

3.....!......
4.....

6.....
7..... 
8.....
9.....

10.....

June

3.8
8.9

11.7
5.7
.6

1.6
1.7

Apr.

30 
27
24 
20 
11.6

8.9 
8.9

3.1 
1.6

.7 

.3

.n

July

12.7
2.7
2.2
1.7
1.6

1.4
2.2 
1.1
.5

Day. June.

1917. 
1. ............. ........
2.............. ........
3.............. ........
4.............. ........
5. ....... ...... ........
6.. ............!........
7. ............. ........
8.............. ........
9.............. ........
10.............. ........

May.

9.0 
.1
.2
.7 

5.3

4.2 
2.3 
1.7
1.6 
1.4

1.1
.7

!7
2.3

June.

8.2 
10.2
3.4 
3.5
4.5

7.0 
8.9

14.0 
12.3

9.6 
8.0 
6.4
5 0

5.3

Aug.

July.

0.6
.7

3.0
3.2
3.7
5.4 
6.4
7.4
6.8
5.1

July.

1.7 
1.7
1.5 
2.4 
2.6

3.0 
3.0

3.0 
2.4

5.6 
3.0
2.8

2.4

Day.

1916.

1 9

13.---. -

15..... .

16.---. .
17..... . 
18..... .
19..-.. .
9fl

Aug.

2 7 
2.0
1.9
2.6 
2.4

1.4 
.8

.1 

.0

Mar.

Pay.

1915. 
16...... 
17......
18
19 
20

21 
22 
23

......

24...... 
25

26...... 
27...... 
28...... 
29
30...... 
31.... ..

June.

0.6

.5
9.6

.8

5.0

Day.

1917. 
11. . ........... .

13. .............
14..............
15 . ... ......
16 
17
18..............
19
20..............

July.

......

......

Mar.

......

"ii'o"

Aug.

......

|

June. July.

6.1
6.8
7.0
7.2
7.6
7.2
6.3
6.9
7.4
5.4

Apr.

Day.

1916. 
21.....
22.....
23.....
24.....
9^

26.....
27..... 
28.....
29.....
30
3 L.....

May.

18.9 
20

5.8 
1.7

3.4 
2.2 
1.7 

17.1 
16.4

15.4 
13.8 
8.4 
6.1
6.9
7.4

Mar.

2.3 
3.3
4.3
1.6

June.

5.6 
4.6 
4.2 
4.2 
4.0

3.4 
3.3 
4.1 
3.4 
3.0

2.4 
2.3 
2.3

2.2

June.

8.1
8.1
7.4
7.0
5 ft

5.7
7.2 
5.5
8.5
5.9

July.

2.5 
2.6 
5.5 
4.9 
1.0

.6 

.1 

.0 

.1 

.0

.0

.1

.0 

.0
3.9 
3.3

July.

0.7 
.6

1.1
2.3
1.0

Aug.

0.0 
.8 

1.3 
1.0 
1.1

1.2 
5.5 
1.0 
.2

Aug.

Day. June. July.

1917. 
21.............. ........
22.............. ........
23.............. ........
24.............. ........
25.. ........... ........
26..............
27..............
28..............
29

0 
1.8 
2.3 
2.7 ..

4.2 
3.7 
2.3 
2.0 
1.5 
1.4 
1.1 
.7

30.............. .9 ........
31.............. ........ ........

NOTE. 1905: Apr. 1-9, daily discharge estimated.
1906: May 6-20 and Aug. 2-8 and 11-18, canal dry. June 7-10, the canal was bank full, due to the flood 

in Battle Creek; discharge equal to the capacity of the canal was assumed. Apr. 1-5, daily discharge esti 
mated. Apr. 8, no gage height reported and no discharge given in previous published report Discharge 
for this day estimated as hydrographer states in his report that there was a continuous flow from the be 
ginning of the season.

1907: Practically no flow at this station. (See footnote to discharge measurements.)
1908: Daily discharge obtained by direct comparison of discharge measurements and gage heights, and 

although the percentage of error may be high the results are probably fair. No discharge July 8-28, Aug. 
7-15, and after Aug. 26.

1910: Head gates opened Apr. 18; daily discharge Apr. 18-30 estimated from known conditions of regu 
lation. Canal dry beginning June 17.

1911: Apr. 1-22, total discharge estimated at 350 acre-feet by ditch rider.
1913: Head gates were opened Apr. 3, and the flow remained practically constant to Apr. 26, when gage 

observations were begun; mean discharge Apr. 4-25 estimated at 8 second-feet. No water running in the 
canal after Aug. 7.

1914: Water turned into ditch about Apr. 1, but did not have much head. Discharge Apr. 1-11 estimated 
4 second-feet. Canal dry beginning July 9.

1915: High water of Apr. 1-3 due to washing out of head gates; water not used for irrigation; discharge 
estimated from observer's notes. Canal dry Apr. 13 to May 1 and beginning Aug. 25.

1916: Dam washed out and partly replaced in April: washed out again in June and not replaced during 
balance of year. Canal dry Apr. 1 to May 31, June 7, 8, 17-19, July 10-26, and after Aug. 2. Water in 
canal represents overflow from Battle Creek through gates, as canal was not used for irrigation in 1916.

1917: Dam and head gates were badly damaged by floods during the spring, this damage accounting for 
the small quantity of water diverted in 1917.
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Monthly discharge of Matheson canal near Chinook, Mont., 1905-1917.

Month.

April.. ...'.........
May. ..............

July...............
August 1-22. ......

The period ....

April. .............
May...............
June.. .............
July...............
August.. ..........
September.........

The period....

July...............
August ............

April2-30. ..........

July.... ..........
August.. ..........

The period....

April 1&-30.. ........
May................
June 1-16...........

The period....

March 27-31.........
April...............
May................
June................
July................

June...............
July...............
August.............
September. .........
October 1-12........

The period....

April 4-30...........
May ................

July................

May................

July 1-9... ..........

The period....

1905.

1906.

1908.

1909.

1910.

1911.

1912.

1913.

1914.

Discharge in second-feet.

Maximum.

2-7 
28 
12 

9 
1

15.3 
17.7 
28.0 
16.0 
6.1 
7.3

16 
6 
8 
2 
3

12.5 
13.0 
13.1 
9.4 
1.2

5.0 
5.2
5.8

7.8 
5.6 
2.6

15.6 
15.6 
3.3 
1.0 
1.6

7.8 
6.2 

13.1 
.3

24 
14
5.6 
.4

Minimum .

6.0 
3.0 
6.0
.5 

0

1.0 
0 
2.3 
0 
0 
1.6

3 
0 
1 
0 
0

2.9 
5.2 
.3 

0 
0

3.0
.9 
.5

0.9 
.3 

0

.4 

.6 

.0 

.1 

.6

.7 
0 
0 
0

.3 
0 
0

Mean.

19.0 
11.0 
9.0 
3.5 
.4

6.0 
5.5 
9.3 
3.4 
1.6 
5.1

10.5 
2.97 
3.77 

.419 

.806

7.02 
8.01 
5.04 
1.95 
.04

4.0 
1.73 
2.45

4.83 
2.29 
1.28

4.98 
2.62 

.81 

.43 

.99

7.92 
3.89 
2.98 
2.50 
.22

10.3 
4.52 
.71 
.14

Run-off 
(total in 
acre-feet).

1,131
676 
538 
215 

17

2,575

357 
338 
553 
209

98 
304

1,860

479 
183 
224 
26 
50

"962 .

404 
493 
300 
120 

2.5

1,320

103 
106
78

287

30 
491 
297 
136
78.7

1,030

296 
161 
49.8 
25.6 
23.6

556

424 
239 
177 
154 

3

997 "

613 
278 
42.2 
2.5

936
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Monthly discharge of Matheson canal near Chinook, Mont., 1905-1917 Continued.

Month.

1915. 
April.....................................................
May.....................................................

July.....................................................

1916. 
March 27-31. ............................................

July.....................................................

1917. 
June 26-30 ...............................................
July.....................................................

The period .........................................

Discharge in second-feet.

Maximum.

30 
20 
14.8 
5.6 
5.5

4.3 
11.7 
12.7

2.7 
7.6

Minimum.

0 
0 
2.1 
0 
0

0 
0 
0

. 0 
0

Mean.

4.73 
5.71 
5.77 
2.11 
1.10

2.30 
4.09 
1.03

1.54 
4.10

Run-off 
(total in 

acre-feet).

281 
351 
343 
130 
52

1,160

22.8 
243 
63.3

329

15.3
252

267

NOTE. 1907: Practically no flow. (See footnote to discharge measurements.)
1914: Total discharge Mar. 27-31 and Apr. 1-22 estimated by ditch rider at 30 acre-feet and 350 acre-feet, 

respectively.
1913: Mean discharge estimated Apr. 4-25.
1914: Apr. 1-11, mean discharge estimated. (See footnote to daily discharge.) 
Condition of dam prevented diversion of much water in 1916 or 1917.

Monthly discharge, in acre-feet, of Matheson canal near Chinook, Mont., 1905-1917.

Year.

IQftfi

IQftQ

1910.........................

1912.........................

1914.........................

1916.........................
1917

Average

Mar.

136

Apr.

1,130
357
479
404
103

&491

424
613
281

3^7

May.

676
338

106
297

239
278
OC1

94.7

June.

536
553
224
300

78
136
296
177
42.2

15.3

ox c

July.

215
209

26
120

78.7
161
154

2.5
130
63.3

252

118

Aug.

17
98
50

49.8
3

52

Sept.

304

25.6

Oct.

23.6

Total.

2,570
1,860

962
1,320

287
1,030

556
997
936

1,160
306
267

a Estimated. 6 Partly estimated.

NOTE. Condition of dam prevented diversion of much water in 1916 or 1917. In computing the average 
flow the canal was assumed dry when no discharge was recorded. April, 1904, being previous to the estab 
lishment of the station, was omitted in computing the average.

WOOD & ANDERSON SOUTH DITCH FROM WHITE MUD COULEE, SASK.

[Called Wood & Anderson east ditch in Hydrometric Surveys, 1915, p. 358.]

LOCATION. In the SE. J sec. 22, T. 7, R. 29 W. third meridian.
RECORDS AVAILABLE. No water used in 1914; 3 acre-feet used May 24-25, 1915; no

water used 1916-17.
GAGE. Vertical staff; read by D. Wood. 
DISCHARGE MEASUREMENTS. Made with" 36-inch rectangular' weir set permanently

in ditch, 10 feet below gage. 
CHANNEL AND CONTROL. Bed of ditch gravel and clay; control, 36-inch weir.
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WOOD & ANDERSON DITCH NEAR COULEE, SASK.

LOCATION. In NE. J sec. 21, T. 7, R. 29 W. third meridian, about 150 feet west of
ranch house.

RECORDS AVAILABLE. Complete records for 1915; no water used 1916-17. 
GAGE. Vertical staff; read by D. Wood. 
DISCHARGE MEASUREMENTS. Made at station with a 24-inch rectangular weir.

placed permanently in ditch, 10 feet below gage. 
CHANNEL AND CONTROL. Bed of channel clay; control 24-inch weir. 
ACCURACY. Stage-discharge relation permanent.

Daily discharge, in second-feet, of Wood & Anderson ditch near Coulee, Sash., 1915.

Day.

1............
2
3............
4.............
5............

6............
7............
8............
9............
10............

May. June.

0.31

July.

0.31
.27
.21
.21
.24

.21

.24

Day.

11............
12............
13............
14. ...........
15............

16............
17............
18. ...........
19............

 20. ...........

May. June. July. Day.

21............
22
23............
24............
9";

26
27............
28. ...........
29. ...........
30. ...........
31............

May.

0.58
.67
.54

.72

.21

.31

.76

.27

.34

June.

0.27
.42
.42
.34

.31

.31

.34

.31

.31

July.

Monthly discharge of Wood & Anderson ditch near Coulee, SasJc., 1915.

Month.

May 23-31................................................
June 1, 23-30 .............................................
July 1-7...... ............................................

Discharge in second-feet.

Maximum.

0.72 
.42 '.31

Minimum.

0.21 
.27 
.21

Mean.

0.49 
.37 
.24

........ ... T .........

Run-off 
(total in 

acre-feet).

9 
6 
3

18

SPANGLER DITCH NEAR BATTLE CREEK, SASK.

LOCATION. In SW. J sec. 6, T. 7, R. 28 W. third meridian, about one-quarter mile
below intake of ditch, on Sixmile Creek.

RECORDS AVAILABLE. 1912-1915; no water used in 1916; 1917. 
GAGE. Vertical staff; observer, J. M. Spangler. 
DISCHARGE MEASUREMENTS. Made with weir qr current meter. 
CHANNEL AND CONTROL. Bed of ditch, clay. 
ACCURACY. Rating table made from curve based on three discharge measurements

taken in 1914, well denned between 0.30 and 1 second-foot, poorly defined above
1 second-foot. Records fair.

Discharge measurements of Spangler ditch near Battle Creek, Sask., 1911-1914, and 1917.

Date.

1911.
July 4

31

1912.

17
19

July 12

Made by  

M. H. French..........
.....do..................

G. R. Elliott...........

.....do..................
G.R.EUiott.... .......

Gage 
height.

Feet.

0.67

.58

.73

.50

.63

Dis 
charge.

Sec.-ft. 
3.21
1.50

2.50
3.09
2.31
2.48

Date.

1913.

4
10 

1914.
May 28

1917.

Made by  

H. D. St. A. Smith.....

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
0.54
.43
.56

1.49
1.44
1.39

Dis 
charge.

Sec.-ft. 
1.62
1.67
1.29

.95

.58

.36

0



542 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917. 

Daily discharge, in second-feet, of Spangler ditch near Battle Creek, Sast;., 1912-1917.

Day.

1912. 
1. ........... 
2. ...........
3. ........... 
4. ........... 
5. ...........

6............ 
7. ........... 
8.......... .
9. ........... 

10............

Day.

1913. 
L. ..........
2
3............
4.......... .
5............

6............
7. ...........
8. ...........
9............
10............

Day.

1914.

2. ...........

4............
5.. ..........

6............
7. ...........
QI'.:::::::::::

10............

Day.

1915. 
1............
2. ...........
3............ 
4............
6............

6. ...........
7. ........... 
8............
9. ...........
10............

Tune.

......

2.52" 

2.52

2.52 
2.20 
2.20 
2.20
1.88

May.

May.

1.55
0

0
1.45
1.35
2.00

.

May.

1.79

July.

2.52 
2.52
2.52 
2. 52 
2.52

2. 52 
2.52 
2.52 
2.52 
2.52

June.

1.80
1.80
2.00
2.24
2.12

1.96
1.80
1.66
1.52
1.06

June.

1.91
1.55
1.91
3.60
4.40

5.00
4.40
4.20
4.10
4.00

July.

4.70

4.40
4.40 
4.80

Aug.

0.60 
.60
.60

July.

0.16
.16
.16
.16
.16

Tuly.

0.54
.35
.23
.15

Aug.

0.64
.40
.23

Day.

1912. 
11............ 
12. ...........
13............ 
14............ 
15............

16............ 
17. ...........
18. ........... 
19............ 
20. ...........

Day.

1913. 
11........ ...
12..
13...... . ...
14............
15. ...........

16............
17. ...........
18............
19. ...........
20............

Day.

1914.

12.. .....
13. ...........
14. ...........
15. ...........

16............
17. ...........
18............
19. ...........
20............

Day.

1915.

12
13. ...........

15............

16. ...........
17. ........... 
18............
19. ...........
20............

June.

1.88 
1.88
1.88 
1.88 
3.16

3.16 
3.16 
3.16

May.

May.

May.

1.67
1.45
1.79

July.

2.52 
2.52
2.52 
2.52 
2.52

2.84 
2.52 
2.20 
2.20 
2.20

June.

0.74

1.72
2.02
2.02

1.72
1.40
1.08
.74
.36

Juno.

4.00
4.20

July.

Aug.

July.

0 16
16
16
16
16

16
48
48
48

July.

Aug.

Day.

1912. 
21............ 
22. ...........
23. ........... 
24. ........... 
25. ...........

26............ 
27. ........... 
28. ........... 
29............ 
30. ...........
31............

Day.

1913. 
21............

1 22............
23. ...........
24 .

i 25............

26.. .........
27. ...........
28. ...........
29. ...........
on

31............

Day.

1914. 
21. ...........
22. ...........
23. ...........
24....... ....
25............

26. ...........
27............
28
29. ...........
30
31............

Day.

1915. 
21............
22. ...........
23............ 
24. ...........
25............

26. ...........
27. ........... 
28............
29............
30............
31............

June.

2.52"

2.52 
2.52 
2.52 
2.52 
2.52
2.52

May.

0.50

2.10
1.80

1.48
1.48
1.48

May.

2 00
2.00
2.30
2.20
1.45

.80

.96

.96

.96

.80

.88

May.

July.

l.&S 
1.88
1.S8 
1.56 
1.56

1.56 
1.24 
.60 
.60 
.60
.60

June.

0.12

.68
1 00
1.00

June.

.64

.30

.64

2.20
1.55
1.24
1.04
.80

July.

3.20 
2.90
2.60

3.00
3.40 
3.00
3.00
3.00
1.91

Aug.

......

.....:

July.

.

July.

Aug.

......

......
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Daily discharge, in second-feet, of Spangler^ ditch near Battle Creek, Sask., 1912-1917 
Continued.

Day.

1917. . . 
1.... ........
2. ...........
3............

5. ...........

7............
8............
9............
10............

June.

'

July.

5.60

5.80
5.80
5.90

5.20
4.10
2.00
2.40

Aug.

2.2

2.6
2 Q

Day.

1917. 
11............
12. ...........
13............

15. ...........

16. ...........

18. ...........
19............ 
20. ...........

June.

......

July.

2.20
1.67
1.45
1.04
1.04

1.25
1.55
2.40
3.60 
5.90

Aug. Day.

1917. 
21. ...........
22............
23............
24. ...........
25............

26. ...........
27. ........  ...
28.. ..........
29. ........... 
30. ...........
31. ...........

June.

2.6
3.6

4.6.
5.8
5.6
5.6 
5.6

......

July.

5.90
5.80
5.30
4.20
3.50

3.20
2.90
2.80
2.40 
2.20
2.00

Aug.

Monthly discharge of Spangler ditch near Battle Creek, Sask., 1912-1917.

Month.

1912. 
June 4-18, 25-30..........................................
July.....................................................

1913. 
May 23-31................................................
Juno 1-24 ................................................
July 6-19...... ...........................................

1914. 
May 4-9, 21-31...........................................
June 1-12, 22-30..........................................
July 1-1..................................................

1915. 
May 10-13................................................

July 5-8. 23-31...........................................

The period. ........................................
1917. 

June 24-30...............................................
July.....................................................
August 1-4. ...............................:..............

The period. ........................................

Discharge in second-feet.

Maximum.

3.16 
2.84 
.60

2.10 
2.24
.48

2.30 
5.00 

.54

1.70 
.00 

4.80 
.64

5.8 
5.9 
2.9

Minimum.

1.88 
.60 
.60

.50 

.12 

.16

Mean.

  2.45 
2.04 
.60

..........

1.62 
1.38
.228

' .00 
.30 
.15

1.28 
2.50 

.32

i

1.45 
.00 

1.91 
.23

............

2.60 
1.04 
2.20

1.68 
.00 

3.40 
.42

4.8 
3.6 
2.5

Total 
discharge in 

acre-feet.

101 
125 

4

230

29 
66 
6

101

43 
105 

2

150

13 
0 

87 
3

103

67 
221 

20

308

Water used through J. M. Spangler ditch near Battle Creek, Sask., 1911-191

Year.

1911......................
1912........................................................
1913........................................................
1914.............
1915.....................
1916.......... .
1917.....................

Acre-feet.

236 
101
150 
103

148

Time used.

From  

June 4 
/May 23 
\July 6 
May 4 
May 10

June 24

Till 

Aug. 3 
June 24 
July 19 

ajuly 4 
aAug. 3

Aug. 4

Maximum 
discharge.

Sec.-ft.

3.16 
} 2.24

5.00 
4.80
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HENRY DITCH FROM HALFWAY COTTLEE, SASK.

LOCATION. In NW. i sec. 34, T. 5, R. 28 W. third meridian, about 300 feet below
intake of ditch.

RECORDS AVAILABLE. Complete records for 1915 and 1916. No water iised in 1917. 
GAGE. Vertical staff; read by F. W. Henry. 
DISCHARGE MEASUREMENTS. Made with a 24-inch rectangular \seir permanently

set in ditch 10 feet below gage.
CHANNEL AND CONTROL. Bed of ditch, gravel; control, weir in ditch. 
ACCURACY. Discharge measured over weir.

The following discharge measurement was made by H. W. Rowley:
April 27, 1916: Gage height, 1.27 feet; discharge, determined by means of 24-inch

weir, 0.21 second-foot.
Station was visited March 25, June 30, August 11, August 31, and September 26,

by Canadian engineers, who reported discharge as "nil."

Daily discharge in second-feet, of Henry ditch from Halfway Coulee, Sash., 1916.

Day.

2..............
3..............

5. ........... -.

6..............
7..............
8. .............
9. . ............

10.. ............

April. May.

0.21
.18
.18

.15

Day.

12..............
13..............

15. ............ .

16. .............
17..............
18..............
19..............
20..............

April.

0.72
.50

May. Day.

21..............
22..............
23..............
24 ..............
25. . ............

26..............
27..............
28..............
29..............
30..............

April.

0.50
.46
.31
.31
.15

.15

.21

.21

.15

.15

May.

Monthly discharge of Henry ditch from Halfway Coulee, Sask., 1916.

Month.

April 19-30..... ...........................................
May 1-6...... ............................................

Discharge in second-feet.

Maximum.

0.72 
.21

Minimum.

0.15 
.15

Mean.

0.30 
.17

Run-off 
(total in 

acre-feet).

7 
2

9

STRONG DITCH NEAR EASTEND, SASK.

LOCATION. In NE. J sec. 25, T. 6, R. 22 W. third meridian, about half a mile below 
intake of ditch, on Frenchman River. Previous to April 17. 1931, the gage was 
at a bridge in sec. 36, T. 6, R. 22 W. third meridian, half a mile down the ditch 
from the present site.

RECORDS AVAILABLE. Complete records 1909-1915; incomplete records for 1916; 
complete records for 1917.

GAGE. Vertical staff at lower section used 1909-10; vertical staff at upper section 
used since 1911; read by J. C. Strong.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed of ditch, clay and permanent. Control affected by 

weeds during 1911 to 1917 and beaver dams in 1916 and 1917.
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REGULATION. Flow in ditch controlled by head gates at storage reservoir on French 
man River.

ACCURACY. Stage-discharge relation not permanent. Gage read intermittently. 
Records poor.

As the gage-height observations in 1911 are unreliable, the determinations of daily 
discharge for this year are only roughly approximate.

Discharge measurements of Strong ditch near Eastend, Sash., 1908-1917.

Date.

  1908. 
July 13

30
31

1909. 
May 19

July 13
31

Sept. 21

1910. 
Apr. 18
May 11

31

July 15
Aug. 3

6
10

26
Sept. 16

1911.
Apr. 17
May 15

12
July 5

10
27

Made by  

F. T. Fletcher..........
.....do..................
.....do...................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

R. G. Swann...........

.....do..................

.....do..................

.....do...................

G. H. Whyte...........

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.26
.95
.70

1.63
1.34
1.61
1.77
2.04
1.43
.99

91
1.52
2.64

.74
2.15
2.29
2.05
1.93
1.75
.45

2.16
1.92

.. 1.29
1.16
1.49
.95
.70
.92

Dis 
charge.

Sec.-ft. 
11.4
2.5
2.0

14.6
8.2
2.5
3.2
6.7
5.6
1.4

0
1.19

12.18
1.61
4.60
5.42
6.93
7.93
5.73
1.89
8.42

11.85

0
12.60

20.93
3.95
2.92
4.14

Date.

1911. 
Aug. 3

31

1912. 
July 2

27

1913.

1914. 
May 2 

22

July 16

1915.
May 10

July 8

23

1916.
May 14

July 7

fifvnf OQ

1917.

July 14

Made by  

G.H. Whyte. ..........

.....do..................

J.S.Wright.. ..........
.....do..................
.....do..................

E. W. W. Hughes......

F. R. Steinberger....... 
.....do..................
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................
G. H. Whyte^.........

J. E. Caughey... .......

.....do..................

.....do..................
L. B. P. Miles..........

M. H. French..........
.....do..................

Gage 
height.

Feet. 
1.16
.91

1.43
1.16

. .78

1.36

1.00 
1.61

.60

1.73
1.55
1.35
1.17

.85 
1.32
1.55
1.65

Dry.

1.45
2.01

Dis 
charge.

Sec.-ft. 
4.79
6.60
0

17.94
11.95
4.78

15.62

7.00 
19.60
12.60

.82

16.50
10.90
5.70
3.05
3.04
0

2.8
9.7
9.9
2.7
0

5.6
12.6

Daily discharge, in second-feet, of Strong ditch near Eastend, Sash., 1909-1916.

Day.

1909. 
1. .......
2........
3........
4. ....*.
5........

6........
7........
8........
9........
10........

11........
12........
13........
14........
15........

May.

ie.4
7.5

11.5
4.8
7.5

11.5
11.5

June.

9.35
11.5
9.35
9.35
9.35

9.35
9.35
9.35
7.5
9.35

9.35
7.5
7.5
7.5

11.5

July.

1.75
3.1
2.0
3.1
2.5

4.8
7.7
7.7
6.1
6.1

6.1
3.55
3.55
6.1
3.55

Aug.

6.1
7.7
7.7
6.1
7.7

6.1
4.65
6.1
7.7
9.45

6.1
6.1
6.1
4.65
4.65

Sept.

8.25
8.25
6.6
6.6
8.25

8.25
6.6
8.25
8.25
6.6

6.6
6.6
6.6
6.6
2.1

Oct.

0.6

.6

.6

.6

.4

.6
1.4
1.4
1.4

1.4
1.4
.1
.1
.1

Day.

1909. 
16........
17........
18........

 19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31........

May.

11.5
16.4
13.85
13.85
9.35

11.5
7.5

11.5
13.85
16.4

11.5
13.85
13.85
11.5
16.4

June.

16.4
11.5
9.35

11.5
11.5

15.2
11.3
7.7
4.65
3.55

2.45
2.1
2.45
2.85
2.1

July.

2.45
2.85
2.85
4.65
2.45

3.55
2.45
3.55
4.65
2.45

7.7
9.45
6.1
7.7
7.7
6.1

Aug.

3.55
4.65
4.65
3.55
2.85

2.45
2.45
5.20
8.25
5.20

6.6
8.25
8.25
6.6

14.9
12.4

Sept.

2.1
3.0
3.0
2.1
2.1

1.4
1.4
1.4
1.4
1.4

0.6
0.6
0.6
0.6
0.6

Oct.

0.1
.1

0
0
0

0
0
0
0
0

0
0
0
0
0
0

123678° 5
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Daily discharge, in second-feet, of Strong ditch near Eastend, Sask., 1909-1916 Contd.

Day.

1910.

2...............................
3...............................
4...............................
5...............................

7...............................

9...............................
10...............................

11...............................
12...............................
13...............................

15. ...... ........................

16 ...............................
17.......--....-.--..-..-........
18.....-...-.----.-.--...........
19......-....--.-.--..-..-.......
20...............................

21...............................
22. ............ ................. .
23...............................
24..................:............
25...............................

27...............................
28...............................
29...............................
30...... .........................
31...............................

Day.

1911.

2. .........

4..........
5..........

6. . ........
7..........
8..........
9..........
10..........

11.......... 
12..........

14..........

Apr.

......

May.

3.9

5.1 
5.1
6.6
6.6

13.2

Day. I June.

1912. 
1............... .
2...............
3............... -
4............... .
5............... .
6............... .
7............... .
8............... .
9............... .
10............... .
11 ..
12............... -...,-..
13............... ........
14............... ........
15. .............. ...... .

Julie. J

6.6
6.6
6.6
6.6
9.6

6.6
6.6
6.6
6.6
1.5

.4 
21.0
5.1
6.6
6.6

July.

16.06 
17.94 
23.30 
24.80 
24.80
24.50 
24.50 
24.20 
24.20 
24.50
24.20 
23.60 
23.90 
24.20 
24.20

uly.

6.6
6.6
6.6

5.8 

5.1
5.1
5.2
5.1
2.9

5.0 
4 9
4.9
4.8
6.1

Apr.

0.65 
.65 
.65

0 
0 
0 
0 
0

Aug.

3.8
3 4

8
3 3
3.5

3.7
4
4

6.

7.

7
4
3.

Aug.

20.00 
20.30 
20.00 
20.00 
19.40
19.10 
18.80 
18.22 
17.66 
17.16
16.58 
16.32 
16.06 
16.06 
15.54

7

7 
9,
9

7

Sept.

6.4
7.2
6.7
8.2
3.8 

4.0

-----

Sept.

4.29 
4.29 
4.07 
3.85 
3.65
3.55

May.

0.0 
0 
0 
0 
0

0 
0 
0 
.1 
.1

1.15 
1.15 
1.15 

10.8 
10.8

10.8 
10.8 
10.8 
10.8 
10.8

13.3 
13.3 
13.3 
15.9 
16.9

16.9 
15.9 
15.9 
15.9 
15.9 
15.9

June.

17.8 
17.8 
17.8 
16.9 
16.9

15.9 
15.0 
15.0 
15.0 
15.0

14.1 
14.1 
14.1 
14.1 
14.1

14.1 
11.5 
11.5 
10.7 
10.7

7.1 
6.8 
6.8 
6.8 
4.7

3.6 
3.1 
2.7 
2.7 
2.7

Day. Apr.

1911. 
16.......... .....

18.......... .....
19.......... .....
20.......... ..... 

21.......... .....
22.......... 2.9
23 .......... 2. 1
24 .......... 2. 1
25.......... 2.1

26.......... 2.1 
27.......... 2.1
28.......... .....
29.......... .....
30 .
j 1. ......... .....

Day.

1 
1 
1 
1
2
2 
2

1912.

7...............
8...............
9...............
0. ..............

2_ .
23...............
24...............
25...............
26...............
27...............
28 ...............
29...............
30...
31. ..............

July.

2.70 
1.90 
.70 
.70 

1.20

1.50 
1.60 
1.35

.85 

.85

.40 

.40 

.40 

.85 
1.60

.30 

.30 

.30 

.70 

.70

1.75 
1.75 
1.75 
2.50 
5.55

5.55 
6.80 
2.50 
2.50 
3.90 
3.90

May.

. 6.6

. 6.6

. 6.6

. 6.6

. 6.6 

. 6.6
6.6
6.6
6.6
6.6

6.6 
6.6

. 6.6

. 6.6

. 6.6

. 6.6 ...... -. 

Aug.

3.9 
3.9 
3.9
5.4 
5.4

6.9 
6.3
7.4 
7.4 
7.4

7.4 
7.4 
7.2 
7.2

~ 5.5

5.5 
5.2 
5.2 
5.2 
4.9

4.9 
5.2 
5.2 
3.1 
3.1

1.9 
1.9 
1.3
.5 
.5
.7

Sept.

0.7 
2.2 
2.2 
2.2 
2.2

2.4 
2.4 
2.6 
2.6
7.8

7.8 
7.9 
8.0 
8.6 
8.6

8.4 
8.4 
8.6 
5.7 
5.7

6.9
7.2 
7.2 
8.0 
8.0

8.3 
8.9 
8.9 
8.9 
8.9

June. July.

6. 6 6. 1
6.6 6.4
6.6 6.2
6.6 6.3
6.6 6.1 

6.6 6.0

6.6 5.5

6.6 5.7

6.6 5.5 
6.6 4.1
6.6 5.1
6.6 4.9
6.6 4.6

4.0

June.

0
0 
7.32 
8.36 
8.72 
8.90
9.00 

11.12 
13.46 
13.46 
13.46

July.

24.20 
23.90 
23.90 
23.60 
23.60
23.90 
24.20 
23.60 
23.30 
23.60
23.90 
23.60 
23.60 
23.30 
23.00 
22.70

Oct.

8.1
8.1 
8.1
8.1 
8.1

8.1 
8.1 
7.8 
7.8 
6.3

6.3
11.8 
11.8 
11.8 
11.4

11.4 
11.4 
11.4 
11.4 
11.4

11.4 
11.4 
11.4 
10.6 
10.6

10.6 
10.6 
10.6 
8.4 
8.4 
8.4

Aug. Sept.

2.4 ......
5.1 ......
5.7 ......
5.6 ......
6.1 ...... 

6.1 ......
6.6 ......
6.7 ......
6 9
6.8 ......

7.4 ...... 
7.3 ......
7 K
8.1 ......
8.7 ...?..
6.6 ......

Aug.

15.02 
14.50 
13.98 
12.00 
9.90
9.50 
8.00 
5.00 
5.00 
5.00
4.76 
5.00 
5.00 
5.00 
5.00 
4.52

^Sept.
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Daily discharge, in second-feet, of Strong ditch near Eastend, Sask., 1909-1916  Contd.

Day.

1913. 
1. ............ .
2.. ..... . ..
3..............
4. ......... ....
5.. .......... ..

6.. ........... .
7. ............ .
8. . ............
9..............

10.. ............

Day.

1914. 
L... ....... 
2...........
3........... 
4........... 
5...........

6........... 
7........... 
8...........
9...........

10...........

May.

May.

""f.'o"
ol2.6 
ol7.0 
ol9.2

ol9.2 
ol9.2

"19.2
al9.2

. Day. Apr.

1915. 
1........ ...... 
2. ....... ...... 
3........ ...... 
4........ ......
5........ ......

6........ ...... 
7........ ...... 
8........ ......
9........ ......
10........ ......

11........ . . .
12........ ...... 
13........ ...... 
14........ ...... 
15........ ......

June.

8.90 
8.90 
8.90 
8.90
9.

a 10.

a 14.. 
a 16.

10

50
?4
24 
06

June.

15.8 
17.8
13.2 
15.0 
14.8

14.0 
16.5 
14.1
11.8
13.7

May.

0.00 
4.65 
1.00 
6.90 
7.20

12.10 
12.40 
15.00 
16.70 
15.60

15.60 
15. GO 
16.30 
19.20 
17.40

Day. June.

1910. 
1.. ......... 
2.. ........ .. 
3........... 
4.. ........ .. 
5............

6............ 
7............ 
8............
9........... 

10... ........

11.5 
11.3 
11.1
10.9 
10.7

10.5 
10.3 
10.2
mo
9.8

July.

15. 60 
fiO

13.80 
13.80

1? 
9. 
7

4.

June.

18.5 
17.4 
18-8 
13.7 
12.1

11.5 
14.0 
11.2 
11.2 
10.7

10.7 
10.1 
10.1 
11.0 
10.7

July.

5.1 
6.0 
5.8 
5.6 
6.5

6.3 
6.1 
5.5 
8.3 
8.9

00 
00 
60
00
00

Day.

11
12 
13 
14
15

16 
17
18 
19 
20 .............

1913.

Day.

1914. 
11.... ....... 1*>
13........... 
14...........
15...-.-.   .

16........... 
17...........
18
IP
20

July.

16.39 
17.40 
17.40 
16.70 
17.00

 18. 50 
17.40 
6.50 
5.80 
6.00

1.48 
3.70 

10.10 
10.40 
17.40

Aug.

2. 
6. 
4. 
3. 
1.

1.

i!
4.
6.

70 
40 
30 
60 
70

25 
40 
20 
50 
40

Aug.

1.80 
2.60 
1.40 
1.40 
1.40

1.24 
1.48 
1.64 
1.00 
1.32

1.40 
1.40 
1.32 
1.16 
1.64

May*

0

May.

ol9.2

ol9.2 
o!9.2

o!9.2 
«19.2

ol9.2 
a, 19. 2

Sept.

0.20 
.50 
.50 
.CO 
.75

1.00 
1.40 

60

......

. 
Day.

11. 
12 
13 
14. 
15.

16 
17 
18 
19 
20

1916.

June.

June.

13.5 
13.2
13.0 
10.7 
10.5

12.2 
12.0 
9.8

11.5 
9.3

Day

16 
17 
18 
19 
20

21 
22 
23
?4 
W

26 
27 
28 
29 
30 
31

June.

9.6 
9.3 
9.1 
8.9
8.7

8.4 
8-2 
6.7 
6.5 
6.3

1915

....

- "-

July.j

4.00 
3.00
2.10 
1.40
.85

.85 

.44 

.31
0 
0

Apr.

..'.. "6." 66
... .06

.... .16 
29

.... .29 

.... .32 

.... .60 

.... .10 

.... .08

July.

8.1 
7.4 
5.5 
4.9 
4.2

4.5 
3.9 
3.3 
2.7 
2.1

Aug.

6.70 
7.60 
7.60 
8.40 
8.«0

11.20 
9.50 
9.80 
9.20 
9.50

Day.

1913. 
21. ... ----------
22....
23....
24....
25....

26..-
27....
28....
29....
30....
31....

Day.

1914. 
21... ........ 
22... ...----.
23..... 
24. ....

26. .... 
27. ...
28
29
30 
31....

May.

15.00 
14.00 
12.40 
14.30
15.60

15.30 
15.00 
12.40
14.00 
17 40

19.20 
19.60 
21.00 
23.00 
21.00 
19.20

......

June.

10.7 
11.2 
11.8 
12.7
14.0

13.7 
13.4 
13.7
12.4 
14.0

13.7 
13.7 
15.3 
16.3 
16.3

Day.

1916. 
21. . ........ .
22.. ........ . 
23.. ......... 
24.... ...... . 
25.. ........ .

26.. ........ . 
27........... 
28.... .......

30. ... .
31.....

May.

0 
8.00
8.36
8.36
8.36

8.36
8.36
8.54
8.90
8.90
8.90

May.

ol9.2 
19.6 
19.2 
18.1 
17.9

17.3 
19.3 
16.7 
18.9 
16.3 
18.3

July.

19.20 
20.00 
23.00 
23.00
25.00

27.00 
25.00 
25.00
24.00 
17.40

15.60 
14.00 
9.50 
4.70 
3.80 
1. fin

June.

6-1 
5.9 
5.6 
5.4 
5.3

5.1
4.9 
4.7 
4.5 
4.3

June.

June.

9.1 
12.7 
7.6 
9.0 

10.4

9.0 
10.4 
10.4 
12.0 
12.0

Aug.

1.72 
1.16 
1.32 
1.00
1.00

1.00 
3.00 
3.30
3.70 
3.30

4.70 
5.40 
2.90 
2.30 
1.80 
.50

July.

2.1 
2.7 
2.7 
2.7 
2.7

2.7 
2.7
2.7
2.7 

o2.7 
2.7

July.

0 
0 
0 
0.10 
0

0 
0.16 
0 
0 
0 
0

Sept.

......

------

Aug.

8.70 
6.60 
4.70 
9.00 

10.40

11.60 
11.80 
11.80 
8.70 
4.30 
.35

"o Estimated. & Beaver dams disturbed gage readings.

NOTE. 1913: Gage not read after June 9.
1916: Discharge affected by beaver dams from July 20 to end of season. No flov.- after Aug. 31.
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Monthly discharge of Strong ditch near Eastend, Sask., 1909-1917.

9 

Month.

May 9-31.. ..........

July................

October 1-17........

The period....

April 23-30..........
May................

July................

October. ............

The period....

April 22-27. .........
May 20-31...........
June ................
July.................

June 20-30...........
July................

September 1-6......

May 20-31...........

May 2-31............

July.................

April 22-30. .........
May................

July................

The period....

July.................

May 26-31. ..........

July................

1909.

1910.

1911.

1912.

1913.

1914.

1915.

1916.

1917.

Discharge in second-feet.

Maximum.

16.40 
11.50 
9.45 

14.90 
8.25 
.60

0.65 
16.90 
17.80 
6.80 
7.40 
8.90 

11.80

2.9 
13.2 
21.0 
6.6
8.7 
8.2

13.46 
24.80 
20.30 
4.29

8.90 
16.06

19.2 
17.8 
15.6

5.10 
23.00 
18.80 
27.00 
5.40 
1.40

11.5 
8.9 

11.8

Minimum.

4.80 
2.10 
1.75 
2.45 
.60 
.10

0 
0 
2.70 

.30 

.50 

.70 
6.30

2.1 
3.9 
.4 

2.9 
2.4 
2.1

0 
16.06 
4.52 
3.55

8.00 
* 8.90

7.00 
7.60 
0

.06 

.65 
10.10 
1.48 
.50 
.20

4.30 
2.10 
.35

Mean.

12.17 
8.39 
4.66 
6.35 
4.22 
.68

0.244 
8.011 

11.303 
1.863 
4.739 
6.207 
9.713

2.23 
6.64 
6.75 
5.44 
5.76 
5.49

8.53 
23.44 
12.85 
3.95

7.09 
10.86

18.2 
12.2 
4.0

.77 
14.00 
13.00 
15.00 
1.94 

f63

8.0 
4.5 
6.7

9.5 
9.5 
9.5 
3.6

Run-off 
(total in 

acre-feet).

553 
499 
287 
390 
251 

22

2,002

4 
513 
672 
115 
291 
369 
597

2,561

26 
290 
402 
334 
354 

76

1,482

186 
1,441 

790 
47

2,464

169 
194

363

1,083 
726 
245

2,054

14
861 
774 
922 
119 

10

2,700

476 
277 
412

1,165

113
565 
584 
114

1,376

NOTE. Records for 1912 and 1916 roughly approximate.
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Water used through Strong ditch near Eastend, Sask., 1909-1917. 

[ Source of supply, Frenchman River.]

Year.

1909........................................................
1910........................................................
1911........................................................
1912........................................................
1913. .......................................................
1914........................................................
1915........................................................
1916........................................................
1917........................................................

Acre-feet.

2,002 
2,561 
1,482 

o2,464 
363 

2,054 
2,700 

o 1, 165 
o 1, 383

1,797

Time used.

From  

May 9 
Apr. 23 
Apr. 22 
June 20 
May 20 
May 2 
Apr. 22 
June 1 
May 25

Till 

Oct. 31 
Oct. 31 
Sept. 7 
Sept. 6 
June 9 
July 31 
Sept. 8 
Aug. 31 
Aug. 16

Maximum 
discharge.

Sec.-ft. 
16.4 
17.8 
21.0 
25.0 
16.1 
19.2 
27.0 
11.8 
12.6

o Roughly approximate. 

MORRISON'S DITCH NEAR EASTEND, SASK.

LOCATION. In SW. \ sec. 26, T. 6, R. 21 W. third meridian, about 3 miles down 
stream from Eastend, and about half a mile from intake of ditch, on French 
man River.

RECORDS AVAILABLE. Discharge measurements only for 1911; ditch dry in 1912; 
complete records for 1913-1915; no water used in 1916-17 on account of destruc 
tion of diversion dam.

GAGE. Vertical staff; read by Morrison Bros.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed of ditch, clay, and slightly overgrown with weeds,, 

which affect control.
ACCURACY. Stage-discharge relation not permanent.

Discharge measurements of Morrison's ditch near Eastend, Sash., 1911-1915.

Date.

1911. 
Aug. 3

22

1913.

July 12

Made by  

E. W. W. Hughes......

Gage 
height.

Feet.

0.71

.50
1.33

Dis 
charge.

Sec.-ft. 
2.74
2.639

2.3
7.0,

Date.

1914-

1915.

July 9
30

Made by 

.....do..................

.....do..............:...

Gage 
height.

Feet. 
1.67
.48

.25

.63

.43

Dis 
charge.

Sec.-ft. 
16.10
1.73

2.03
3.90
2.30
0

Daily discharge, in second-feet, of Morrison's ditch near Eastend, Sask.. 1913-1915.

' Day.

1913. 
1. ........... 
2............ 
3............
4............
5. ...........

6. ...........
7............
8. ........... 
9............ 

10............

June. July.

......

Aug.
»

5.10 
5.1 

a4.9
4.7
4.7

4.7
4.1
4.1 
4.1 

o3.9

Day.

1913. 
11............ 
12............ 
13............
14............
15............

16............
17............
18............ 
19............ 
20............

June.

"2." 2~ 

2.7
4.1
5.6

6.4
6.1

a 7. 6 
9.0 

og.5

July.

7.0 
7.0 
8.0
8.0
8.0

8.0
8.0
7.6 
7.0 
7.0

Aug.

3.7 
3.7 
3.2
3.2
3.2

3.7
3.7
3.7 

03.0 
2.7

" Day.

1913. 
21............
22............ 
23............
24............
25............

26............
27............
28............ 
29............ 
30............
31............

June.

8.0 
o8.0 

8.0
8.0
8.0

8.0

July.

6.6 
6.6 
6.6
6.6
6.6

6.1
a5.6

5.1 
5.1 
5.1
5.1

Aug.

2.2 
2.2 

a2.00
1.79
1.79

1.32
al.32

1.32



550 WATEE SUPPLY OF ST. MARY AND MILK EIVERS, 1898-1917.

Daily discharge, in second-feet, of Morrison's ditch near Eastend, Sash., 1913-1915 
Continued.

Day.

1914. 
1..............
2..............
3..............
4..............

6..............
7..............
8..............
9...............

10..............

11..............
12..............
13...............
14..............
15...............

Day.

1915.

2..............
3..............
4..............
5....--....--..

G. .............
7..............
8.. ...........
9..............

10..............

May.

.......

May.

June.

2.40
03.30
04.40

5.40 

4.60
04.00
03.50
03.00

02.20
1.80

«9.50
13.30

June.

8.6
8.6
8.6

July.

06.8
6.3
5.4
3.8

........

D

1 
11.....
12.....
13.....
14.....
15.....

16.....
17.....
18.....
19.....
20.....

Oct.

5.4
o5.4

5.4 

5.4
5.4

o5.4
5.4 
5.4

5.4
a4.9

4.6
4.6

ay.

915.

I

16....
17....
18....
19....
20.... 

21....
22....
23....
24.... 
25....

26-...
27....
28....
29....
30....
31....

May.

2.8
2.8
3.5

o5.4

7.6
7.6
8.6
8.6
5.9

3ay.

1914.

June.

2.8
2.8
2.8 '

2.8
  2.8

2.8
7.6
7.6

May.

4.60

o3.50
1.80
1 80
3.10

Da

19 
2] ......
22......
23......
24......
25......

26......
27......
28......
29......
30......
31 ......

June.

13.30

a 8. 90
6.30
4.60 

o9.50
16.30
13.30
12.00 
10.60

10.60
8.40
8.40
8.40
7 30

y-

5.

::::::::

July.

........

May.

5.9
^ 0
4.3
2.8
2.8

6.8
6.8
7.6
7.6

»8.3

Oct.

3.8
3.8

03.8
«3.8 

3.8
3 0

3.8
«3.8-

3.8
03.8

3.8
3 D

June.

8.6
7.6

6.8
6.8

5 9
5.9

o Interpolated.

NOTE. 1914: Head gates closed July 5 to Oct. 1. 
1915: Head gates opened May 12; closed June 27.

Monthly discharge of Morrison's ditch near Eastend, Bask., 1913-1915.

Month.

1913. 
June 12-26 ..............................................*
July 11-31....................................... .......
August 1-28. .............................................

The period.. .................. .... .. . ......

1914. 
May 25-31 ................................................
Tune ....................................................
July 1-4..................................................
October 2-30 .................................... .......

The period. ................................ ......

1915. 
May 12-31..................................... ...........
June 1-3, 13-27.... ........... ..... .... ... ....

The period ........................................

Discharge in second-feet.

Maximum.

9.0 
8.0 
5.1

4.60 
16.3 
6.8 
5.4

8.60 
8.60

Minimum.

2.2
5.1 
1.32

1.80 
1.80 
3.80 
3*80

2.80 
2.80

Mean.

6.68 
6.70 
3.33

3.40 
7.30 
5.60 
4.50

6.00 
5.90

Run-off 
(total in 

acre-feet).

199
279
185

663

48 
434 
«14 

257

783

238 
' 211

449
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MAPLE CREEK CATTLE CO.'S DITCH NEAR OXARART, SASK,

LOCATION. In NE. J sec. 20, T. 6, R. 27 W. third meridian, about 600 feet below
intake of ditch on Oxarart Creek.

RECORDS AVAILABLE. Incomplete records for 1916; no flow 1917. 
GAGE. Vertical staff. 
DISCHARGE MEASUREMENTS. Made with 26-inch rectangular weir, set permanently

in ditch 6 feet below gage.
CHANNEL AND CONTROL. Bed of ditch, gravel; control, permanent weir. 
ACCURACY. Discharge computed directly by applying daily heads to weir-discharge

tables.

This ditch was inspected and found dry June 27, July 20, August 12 and 31, Septem 
ber 27, and November 13, 1917; it is believed that very little if any water was-used 
during that year.

Daily discharge, in second-feet, of Maple Creek Cattle Co.'s ditch near Oxarart, SasJc.,
1916.

Day.

1... ...........
2..............
3... ...........
4..............
5.. ............

6..............

8..............
9. .............

10..............

June. July.

........ ! 0. 39

........ .36

........ .39

........ .52

........ .47

........ .39
o-i

........ .31

Day.

11..............
12..............
13..............
11... ...........
15..............

16..............
17...... ........
18..............
19..............
20. .............

June. July. Day.

21..............
22. .............
23. .............
24. .............
25.. ............

26..............
27..............
28... ...........
29..............
30..............

June.

a 6. 3i
.31
.31
.39

July.

a Station established June 27,1916. 

NOTE. Head gate closed from July 9 to end of season.

Monthly discharge of Maple Creek Cattle Co.'s ditch near Oxarart, Sask., 191fS.

Month.

June 27-30.... .......... _ ...... ___ ..... ___ ......
July 1-8.. ................................................

Discharge in second-feet.

Maximum.

0.39 
.52

Minimum.

0.31 
.31

Mean.

0.33 
.39

Run-off 
(total in 

acre-feet).

3
6

9

F. CROSS'S DITCH NEAR DORRELL, SASK.

LOCATION. In NW. -|- sec. 15, T. 7, R. 22 W. third meridian, about 130 feet from
intake of ditch on North Branch of Frenchman River. 

RECORDS AVAILABLE. Irrigation seasons 1912-1917. 
GAGE. Vertical staff fastened to left side of flume, read by Frank Cross. 
DISCHARGK MEASUREMENTS. Made by wading at gage or by weir in ditch. 
CHANNEL AND CONTROL. Flume 2 feet 10 inches wide, 1 foot 9 inches deep. 
ACCURACY. Stage-discharge relation permanent. Records fair.
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Discharge measurements of F. Cross's ditch near Dorrell, Sask., 1912-1917.

Pate.

1912. 
June 10

1914.

1915. 
June 15

1917.

July 24

Made by  

J. 8. Wright.... ..........................................................

J. E. Caughey . ...........................................................
.....do....................................................................

.....do....................................................................

Gage 
height.

Feet. 
1.5

1.48
1.39

1.48

1.27

Dis 
charge.

Sec.-ft. 
i. i

a 1.23

.92
0

3.10
0

a Weir measurement.

Daily discharge, in second-feet, of F. Cross's ditch near Dorrell, Sask., 1912,1914,1915,
and 1917.

Day.

1912. 
1............
2............
3............
4............
5............
6............
7............
8
9.....................

10............

Day.

1914.

2............
3............
4............
5............
6............
7............

9. ............ .
10............

Day.

1915. 
1............
2............
3............
4............ 
5............
6............
7............
8............
9............ 

10............

June.

1.17 
1.17 
1.17
1.17 
1.17 
1.17 
1.17 
1.17

May.

May.

Day.

1917. 
1. ...........
2............ 
3............ 
4..............
5..............
6..............
7. ...........
8..............
9........ ....

10............

June.

0.80
.78 
.76
.80
.83
.81
.78
.72
.70
.67

June. July.

 j 08 0.90
.90

. . . . .88
...... .90 
...... .88
...... .88
...... .88

June.

........

3.4 
3.4 
3.4 
3.4

July.

3-3
3-3 
3.3
3 4
3-3 
3-3
3-3 
3.3 
3.3 
3.3

Day.

1912. 
11.....................
12.....................
13.....................
14.....................
15........ ........... ..
16.....................
17.....................
18.....................
19.....................
20.....................

Day.

1914. 
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............

June.

1.17 
1.17 
1.17 
.00 
.00
.00 
.00 
.00 
.00 
.975

May.

1.17 
1.17 
1.17 
1.23 
1.21

June.

0.65
.58 
.57
.54
.61

.54 

.53 

.53 

.40 

.40

Day. May. June. July.

1915. , 
11............ ...... ..
12......!..... ......'..
13 1
14............ ...... 0.85 ...... 
15............ ...... 90 ......
16............ ......
17............ ......
18............ ......
19............ ...... 
20............ ...... ..

Day.

1917. 
11..............
12.............. 
13.............. 
14..............
15.............. 
16..............
17. .... .........
18..............
19..............
20..............

90 ......
95 ......
90 ......
90 .:....

June.

3.7 
3-7 
3.4 
3.4 
3.4
3.4 
3.4 
3.4 
3.4 
3.4

July.

3-3
3.2 
3.2 
3.2 
3-2
3.0 
3.0 
3.0 
3.0 
3-0

Day.

1912. 
21.....................
22.....................
23.....................
24.....................
25.....................
26.....................
27.....................
28.....................
29.....................
30.....................

Day.

1914. 
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

June.

0.975 
.975 
.975 
.975 
.975
-975 
.975 
.975 
.975 
-975

May.

1.07 
1.05
l.Oo1
1.01

9*}

1.03
1.01

9  )
.97
.9I)

^

June.

0.20

Day. May. June. July.

1915. 
21............ ...... ..
22............ ...... ..
23............ ...... ..
24............ 0-95 0 
25............ .95

26............ 1.18
27............ 1.05
28............ .95
29............ .95 
30............ ......
11 Q<?

85 ...... 
85 ......
95 ......
88 ......
88 ......
85 ...... 
85 ......

Day.

1917. 
21..............
99

23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............

June.

3.4
3.
3.
3.
3. .

1
i
7
^

3.4
3.
3-.

*
1

3.3
3.3

July.
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Monthly discharge of F. Cross's ditch near Dorrell, Sask., 1912-1917.

Month.

1912. 
June 3-30 ................................................

1914. 
May 16-31. ...............................................
June 1-21 ................................................

The period. . .......................................

1915. 
May 24-29, 31 ............................................
Junel, 14-20.24-30.......................................
July 1-7..................................................

The period. ........................................

1916. 
May 21-24....... .........................................
June 4-1 1 , 1 4-30 ..........................................
July 1-2.... ..............................................

1917. 
June 7-30 ................................................
July 1-20... ........................ T ............... ......

Discharge in second-feet.

Maximum.

1.17

1.23
.83

1.18 
.95 
.90

3.8 
3.9 
3.3

3.7 
3.4

Minimum.

0.975

.88 

.20

.95

.85

.88

3.7 
3.0 
3.0

3.3 
3.0

Mean.

1.08

1.06 
.63

1.00 
.90 
.89

3.8 
3.6 
3. 2

3.4 
3.2

Run-off 
(total in 
acre-feet).

47.0

33
26

59

14.00 
25.00 
12.00

51.00

30 
179 
13

222

162 
127

289

Daily gage height, in feet, of F. Cross's ditch near Dorrell, Sask., 1916.

Day.

1.... ........ 
0 2... .........

4............ 
5............

6............ 
7............ 
8............
9............

10............

May.

......

......

------

June.

......

1.42 
1 50

1.46 
1.42 
1.35
1.42
1.50

July.

1.33 
1.25

......

......

Day.

11............ 
12............ 
13............
14............ 
15............

16............ 
17............
18............
19
20............

May.

......

......

......

June.

1.50

1.42
1 49

1.42 
1.42 
1.42
1.42
1.42

July.

......

......

......

Day.

21............ 
22............
23............
24............ 
25............

26...........: 
27............ 
28............
29............
30............
31............

May.

1.46 
1.46 
1.50
1.50

......

June.

1.33 
1.50 
1.54
1.42 
1.38

1.29 
1.29 
1.25
1.33
1.42

July.

...."..

......

NOTE. A discharge measurement made June 8 showed 4.1 second-feet flow. No others taken during 
season; therefore unable to plot curve and compute daily discharge. Head gate opened May 21, closed 
May 24; opened June 4, closed June 11; opened June 14, closed July 2.

Water used through F. Cross's ditch near Dorrell, Sash., 1912-1917. 

[Source of supply, North Branch of Frenchman River.}

Year.  

1912. .......................................................
1913. .......................................................
1914. .......................................................
1915............................ ...
1916........................................................
1917............................ . .

Acre-feet.

47

59 
51

289

112

Time used.

From 

June 3

May 16 
May 24 
May 21 
June 7

Till 

June 30

June 21 
aJuly 7 
aJuly 2 
July 20

Maximum 
discharge.

1.17

1.23 
1.18

3.70

a Water used intermittently.
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BARROBY .DITCH NEAR RAVENSCRAG, SASK.

LOCATION. In the SE. J sec. 33, T. 6, R. 23 W. third meridian, about 1,000 feet
below intake of ditch on north branch of Frenchman River. 

RECORDS AVAILABLE. Two discharge measurements in 1914. 
GAGE. Vertical staff; zero maintained at 97.67 feet. 
DISCHARGE MEASUREMENTS. Made with a weir or current meter. 
CHANNEL AND CONTROL. Bed of ditch, clay; permanent. 
ACCURACY. No rating curve developed.

No water was used in 1917 because of destruction of diversion dam.

Discharge measurements of Barroby ditch near liavenscrag, SasJc., 1914- 

[Made by F. R. Steinberger, engineer.]

Date.

July 20..............................................................................

Gage 
height.

Feet 
2.02

CO

Dis 
charge.

Scc.-ft. 
1.84
.53

A. M. CROSS'S DITCH NEAR EASTEND, SASK.

LOCATION. In the SE. 1 sec. 5, T. 8, R. 22 W. third meridian about 400 feet below
intake on Calf Creek.

RECORDS AVAILABLE. Complete records for 1914 and 1917. No water used 1915-16. 
GAGE. Vertical staff; read by A. M. Cross. 
DISCHARGE MEASUREMENTS. Made with current meter or weir. 
CHANNEL AND CONTROL. Bed of ditch composed of clay and gravel, which may

scour because of heavy grade; control permanent, to date. 
ACCURACY. Stage-discharge relation permanent. Discharge computed by applying

daily gage heights to rating table.

Discharge measurements of A. M. Cross's ditch near Eastend, Sask., 1914 and 1917.

Date.

1914.

Aug. 8
27

1917.

Julv 21

Made by  

E.W.W. Hughes.. ......................................................

M.H.French............................................................
.....do....................................................................

Gage 
height.

Feet. 
1.46
1.40
1.25

.35

.61

Dis 
charge.

Sec.-ft. 
1.87
1.03
1.29

IK

1.14

Daily discharge, in second-feet, of A. M. Cross's ditch near Eastend, Sask., 1914 and 1917.

Day.

1914.

2...............
Q

6...............
7...............
8...............
9...............

10...............
11...............
12...............
-j o *

15...............

June.

2.00
2.00
2.50

2.20
2.00

2.00
2.00
2 00
2.00

2 9ft

July.

1.88
1.86
1.84
1.82
1.80
1.79

1.75
1.73
1 79

1.70
1.68
1.67
1.66
1.64

Aug.

1.19
1.06

1.04
1.03
1.01
.99

1.03
1.23
1.17

1.16
1.26

1.24

Sept.

1.74
1.74
1.74
1.74

1.74

1.87
1.87
1.74
1.74

2 on

Day.

1914. 
16...............
17...............
18......:........
19..............:
20...............
21...............
22...............
23...............
24...............
OC

26...............
27...............
OQ

29...............
30
31...............

June.

1.87
2.10
2.00
1 98
1.96
1 94
2.20
2.10
2 AA

1.92
1.78

July.

1.60

1.48

1.36

1.32
1.30
1.28
1.26
1.24
1.14
1.13
1.11
1.21

Aug.

1.27
1.30
1.50
1.46
1.50
1.54
1.58
1.62
1.72
1.75
1.70
1.74
1.74
1.74,
1.74 s
1.87

Sept.

NOTE. 1914: Shifting control June 20 to Aug. 27.
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Daily discharge, in second-feet, of A. M. Cross's ditch near Eastend, Sask., 1914 and
1917 Continued.

Day.

1917. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9... ...........
10..............

June. July.

ft QS
QOi.n

1.02
98

98
.98

Q&

98
.98

Day.

1917. 
11..............
1 9

13:.............
14..............
15

16..............
17..............
18..............
19..............
20..............

June.

0.93
.93

July.

0.98
QQ

98
Q&

.98 
98

.98
98
98

.98

Day.

1917. 
21.......:......

23..............
.24..............

OK

26..............
27..............
28..............
29..............
30..............
31..............

June.

0.93
1.02
1.02
.84

1.02

1.02
1.02
1.02
1.02
1.02

July.

0.95
QK

.95

.95
QK

.95

.95

.95

Monthly discharge of A. M. Cross's ditch near Eastend, Sask., 1914 and 1917.

Month.

1914. 
June ....... . . . . . . . ..... .......
July.....................................................

September 1-13. ..........................................

The period .........................................

1917. 
June 19-30.. ............ .... .......................... .
Julv 1-28 .................................................

Discharge in second-feet.

Maximum.

2.50 
1.88 
1.87 
2.20

1.02 
1.11

Minimum.

1.87 
1.11 
.99 

1.74

.84 

.95

Mean.

2.10 
1.54 
1.38 
1.81

.98 

.98

Run-off 
(total in 

acre-feet).

99 
95
85 
47

326

23
54

77

Water used through A. M. Cross's ditch near Eastend, Sask,, 

[Source of supply, Calf Creek.]

Year.

1914........................................................
1915........................................................
1916........................................................
1917........................................................

Acre-feet.

326

77

202

Time used.

From 

June 1

Till 

Sept. 13

Maximum 
discharge.

2.50

ol,14

a Discharge measurement. 

BOLINGBR.OKE DITCH NEAR EASTEND, SASK.

LOCATION. In NE. \ sec. 7, T. 7, R. 22 W. third meridian, about 10 miles northwest 
of Eastend, diverting water from a spring creek tributary -to the north branch of 
Frenchman River.

RECORDS AVAILABLE. Irrigation season 1914.
GAOE. Vertical staff.
DISCHARGE MEASUREMENTS. Made with a weir near station.
CHANNEL AND CONTROL. Bed of ditch clay; permanent.
ACCURACY. No rating curve developed.

The following discharge measurement was made by F. R. Steinberger: 
June 26, 1914: Gage height, 0.42 foot; discharge, 0.15 second-foot.
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Daily discharge, in second-feet, of Bolingbroke ditch near Eastend, Sask., 1914.

Day.

\. .............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............

May. June.

0.03
.03
.03
.06
.06
.06
.05
.03
.03
.03

Day.

11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............

May. June.

.06

.07

.16

Day.

21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

May.

0.02
.02
.02
.02
.02

June.

Monthly discharge of Bolingbroke ditch near Eastend, Sash., 1914.

Month.

May 27-31.......... ......................................
June 1-13. ................................................

Discharge in second-feet.

Maximum.

0.02 
.16

Minimum.

0.02 
.03

Mean.

0.02 
.05

Run-off 
(total in 

acre-feet).

0.2 
1.4

1.6

BOWREY DITCH NEAR BARNARD, MONT.

LOCATION. In SE. | sec. 1, T. 37 N., R. 37 E. Montana, principal meridian near
Barnard, Mont., half a mile south of international boundary. 

RECORDS AVAILABLE. Irrigation seasons; incomplete records April 30 to August 26,
1914; no water used 1916-17. 

GAGE. Vertical staff read by C. W. Bowrey. 
DISCHARGE MEASUREMENTS. Made by wading or with weir. 
CHANNEL AND CONTROL. Banks high; overflow unlikely. Bed sandy and clean.

Channel permanent, but subject to washout if large amount of water is turned
into ditch. 

ACCURACY. Stage-discharge relation practically permanent. Records obtained in
1914 were fair, as discharge measurements were taken between gage heights 0.70
and 1.45 feet. Gage read daily to hundredths. Ditch not used for irrigation
since 1914, when dam went out.

Discharge measurements of Bowrey ditch near Barnard, Mont., 1914. 

[Made by E. W. W. Hughes, hydrographer.]

Date.

April 30-. ...........................................................................

July 1.   ...........................................................................

Gage 
height.

Feet.

0.70
1.45

Dis 
charge.

Sec.-ff. 
0

0.53
1.05

Monthly discharge of Bowrey ditch near Barnard, Mont., 1914-

Month.

June 1-8, 30.. .............................................
July 1-2..................................................
August 25-26. ............................................

The period. ........................................

Discharge in second-feet.

Maximum.

1.09 
1.09 
1.23

Minimum.

0 
0 
0

Mean.

0.98 
1.08 
1.06

Run-ofl 
(total in 

acre-feet).

18 
4 
4

26



WATER SUPPLY OF ST. MAEY AND MILK RIVERS, 1898-1911. 557

ROCK CREEK CANAL NEAR HINSDALE, MONT.

LOCATION. Near the center of sec. 3, T. 31 N., R. 36 E., about 300 feet below head
gates on Rock Creek, 7 miles north of Hinsdale, in Valley County. 

RECORDS AVAILABLE. July 1, 1905, to September 10, 1907. 
GAGE. Staff gage graduated to tenths and driven into bed of canal near left bank 300

feet below head gates.
DISCHARGE MEASUREMENTS. Made by wading. 
OHANNEL AND CONTROL. Bed of canal composed of mud. A check gate about a mile

below the gage might affect the stage-discharge relation. 
REGULATION. Discharge regulated by head gates. 
ACCURACY. Stage-discharge relation not permanent. Daily discharge for 1906 and

1907 not computed because of insufficient data. Records poor.

Discharge measurements of Rock Creek canal near Hinsdale, Mont., 1905-1907.

Date.

1905. 
July 5

24
Aug. 12

1906.
July 9

22

Made by 

C.T.Prall. ............

.....do..................

Gage 
height.

Feet. 
1.0
.19
.3

.20
- .10

Dis 
charge.

Sec.-ft. 
30.7
2.5
6.7

13.1
o8.0

Date.

1906.

1907.
July 31

Oct. 21

Made by  

.....do..................

.....do..................

Gage 
height.

Feet. 
 0.45

2.00
1.80

Dis 
charge.

Sec.-ft.
ol.O

3.1
2.8

ol.5

a Estimated.

Daily'gage height, infect, of Rock Creek canal near Hinsdale, Mont., 1906-1907.

Day.

1906. 
1........... 
2...........
3........... 
4...........
5...........
6...........
7........... 
8...........
9........... 

10...........
11...........
12........... 
13........... 
14...........
15........... 
16...........

Apr.

......

......

1.2 
.8
.6 
.1
.3
.5 
.9 
9

.7 

.6

May.

0.1
.1
.1 
.1
.1
.05
.05 
.05
.05 
.05
.05
.05 
.05 
.05
.1
.4

Day.

1907.

2...................
3...................
4...................
5...................

7...................

9...................
10...................

June.

0.75 
.6
.6
.7

1.0
1.0
2.4

"5!i"

"e.T"
4.8
2.6 
2.5

Aug.

1.9
1 9
1 Q

1.8

1.8
1.8 
1.8
1.8
1.8

Sept

3.1
2.9
2 9
2.9
2,9

2.9
2.9 
2.9
2.8
2.7

July.

0.0 
.0
.0 
.0
.0
,0
.0 
.0
.5 
.4
.3
.2 
.2 
.2
.2 
.2

Aug.

-0.3 
- .3
- .3 
- .3
- .3
- .3
- .3 
- .3
- .3 
- .3
_ 9

- .3 
- .3

9

- .3
- .3

Sept.

-0.3 
- .3
- .3 
- .3
- .3
- .3
- .3 
- .3
- .3 
- .3 
- .3
- .3 
- .3 
- .3
- .3 
- .3

Day.

1906. 
17...........

19........... 
20...........
21...........

22...........
23........... 
24...........
25........... 
26...........
27...........
28........... 
29........... 
30...........
31...........

Day.

1907. 
11...................
12...................
13...................

15...................

16...................
17................... 
18...................
19...................
20...................

Aug.

1.8
1.8
1.8
1.9
1.9

1.9
1.9
1.8
1.8
1.8

Apr.

0.8
.7 
.5 
.5 
.4
.4 
.3 
.3 
.2
.2
.2 
.1 
.1 
.1

!

Sept.

......

May.

0.5 
.4 
.2 
.1 
.1
.1 
.1 
.1

1.95 
1.8
1.3 
1.2 
1.2 
1.4 
1.3

June.

2.3 
2.1 
2.0 
1.8 
1.6
1.1 

  .5 
.0 
.0 
.0
.0 
.0 
.0 
.0

July.

0.1 
.1 
.1 
.1 
.0

- .1 
.0 
.0 

  .1 
- .1

- .2 
- .2 
- .2 
- .3 
- .3

Day.

1907. 
21...................
22...................
23...................
24...................
25...................

26...................
27................... 
28...................
29...................
30... - ... .......
3

Aug.

-0.3 
- .3 
- .3 
- .3 
- .3

- .3 
- .3 
- .3 
- .3 
- .3

- .3 
- .3 
- .3 
- .3 
- .3

Aug.

1.8
1.8
1.8
1.8
1.8

1.8
1.8 
1.8
1.8
1.8
2.6

Sept.

-0.3 
- .3 
- .3 
- .3 
- .3
- .3 
- .3 
  3 
- '.3 
- .3
- .3 
- .3 
- .3 
- .3

Sept.

......

......

NOTE. Daily discharge for 1906 and 1907 was not computed because of insufficient data. Some idea of 
the flow can be obtained from the gage heights and discharge measurements, although canal regulation 
below the gage caused unknown changes in the stage-discharge relation. June 8-9 and 11-12,1906, the water 
was abovethe gage with a maximum gage height of 11 feet. After Aug. 30,1907, the stage-discharge relation 
was affected by canal regulation.
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Daily discharge, in second-feet, of Rock Creek canal near Hinsdale, Mont., 1905.

Day.

1. .............

4..............
5. .............

6. ........ .....
7..............

10..............

July.'

31
r>1

31
31
31

29
31
29

19

Aug.

41
29
27
23
19

17
15
12
9
9

Day.

11..............

13..............
14..............
15..............

16..............
17. .............
18..............
19..............
20. .............

July.

17
16
12
9
9

11
18
12
9
8

Aug.

7.
6
5
3
2

1

Day.

21..............
22.............
23.............
24............ .
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

6
S
5
3
1

48
48
41
44
44
39

Aug.

NOTE. 1905: No gage heights recorded previous to July b, 1905, when station was established. Daily 
discharge estimated July 1-4. No flow beginning Aug. 16.

Mean flow for July, 1905, 22 second-feet (1,350 acre-feet). Mean flow for August, 1905, 7.3 second-feet 
(438 acre-feet).

FLOODS IN MILK RIVES BASIN.

The two greatest floods during the period of record on Milk River 
occurred in 1906 and 1912. The following table gives the estimated 
maximum discharge at several points on the main stream and also 
for the larger tributaries:

Maximum discharge, in second-feet, of str&ims in Milk River valley below Havre, floods of 
June, 1906, and April, 1912.

Station.

Do.....................................................
Do.....................................................

Area tributary to Milk River between Malta and Hinsdale. 
North Fork of Milk River......... .........................

Alkali Creek. ..............................................
Whi t ewat er Creek ..........................................

Locality.

Malta.......

.....do.......

Malta.......

Area of 
drainage 

basin.

Sq. miles.
4 O^A

10,700
17,300
5,6.50
6,  00 
1,432
1,700

978

Flood of 
June, 
1906.

Sec.-ft. 
4 000

n O^A

8,920
<z~7,"7G6'

6,500
6,650

6,220
/4) 500

5,300
3,500
2,300
2,000
1, 240

"Flood of
April, 
1812.

Sec.-ft.

h ft 9OA

c 24, 200
68,080

6 15,080 
64,000
ft O CCft

c4,630

« 10,000

8-2,300

3 1, 410

3 1,460

a Mean for day, 4,280 second-feet.
* Estimate probably good.
c Estimate probably fair and within 15 per cent.
d Discharge at this rate lasted only a short time; mean for day, 4.600 second-feet.
e Computed from the high-water marks at the bridge 3 miles above mouth and at the station 5 miles 

above mouth. If the high water on Rock Creek and Milk River occurred simultaneously both places 
were affected by backwater and the result should be somewhat smaller. Discharge probably did not 
exceed amount given.

/ Includes overflow.
g Estimate based on flood section and surface slope, using Kutter's formula; accuracy doubtful; results 

should be used only in connection with other data.

NOTE. The estimates of maximum discharge for the flood of June, 19D6, outside of the stations on Milk 
River at Havre and Malta, are based largely on flood cross sections and surface slope and should not be 
used except in connection with other data. The published maximum discharge for Rock Creek during 
the flood of 1906 has been reduced from 18,000 second-feet to 6,220 second-feet, based on the application 
of the maximum gage height to an extension of the rating curve.
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MISCELLANEOUS MEASUREMENTS.

Measurements of discharge of streams and ditches in the Milk 
River basin at points other than those at which gaging stations are 
maintained are recorded in the following table:

Miscellaneous disdmrge measurements in Milk River drainage basin during 1900-1917. 

Measurements made by United States engineers.

Date.

1900.

19

91

1903.

July 15

A nor Ifl

g

8

8

6 
6
9

g
9

8
8 

1904.

11
18

1905.

July 1
12

28
29

Aug. 3

15
23

24
July 8

21
Aug. 11

19
Jun3 17

24
July 8

15
21

11
19

July 14
28

Aug. 4
17

Stream.

Middle Fork Milk
Rives".

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

Indian canal. ..........

.....do.................
Alkali Creek.. .........

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Tributary to  

.....do................

.....do................

.....do................

.....do. ...............

.....do................

.....do................
fc

.....do................

.....do................ 

.....do................

River.

River. 
.....do................
.....do ................

Milk River... .........
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....<io. ..............

.....do...............

.....do...............

.....do...............

.....do...............

Locality.

Reservation, Mont.

Reservation, Mont.

way & Irrigation Cos. Milk 
River canal, near Milk 
River. Alta., Canada.

canal, near Lohman, Mont.

near Chinook. Mont.

near Zurich, Mont.

near Harlem, Mont. 
Malta, Mont ................

.....do......................

.....do......................

Harlem, Mont ...'...........

.....do......................

Malta, Mont.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
....do......................

.....do......................

.....do......................

.....do......................

.....do.7.. ..................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
....do......................

.....do......................

.....do.....................

.....do.....................

.....do......................

.....do.....................

.....do... ..................

.....do.....................

Gage 
height.

Feet.

........

Dis 
charge.

Se-c.-ft. 
31

12

7

36
62

3.4
2.9

3.0

2.3

1.4

1.0
27.5
2.6

2.0
5.3

1.0
2.0

20
1

275

61.0
6.2
6.2
6.3
6.5

660
64.0
61.0
6.2
.0

63.0
63.0

136
8.0

67.0
53

68.0
61.5
62.0

180
65.0
64.0

209
35
66.0
64.0

409
650
65.0

a Estimated just below the head of the Fort Belfcnap canal.
6 Estimated.
c Measured Just below the head of the Paradise Valley canal.
d Measured jjust below the head of the Harlem canal.
e Measured just below head of Agency ditch.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917 
Continued.

Measurements made by United States engineers

Date.

1905.

Sept. 5
25

July 11
18

Aug. 2
8

10
11
15
23

July 5 
24

Aug. 12
1906. 

Apr. 23

May 5
23

July 19
31
31
31

3
June 29
July 20

June 29

29
July 6

27

27
25

25

12

16
24

1910. 
Jan. 14

16
June 21
July 9

1912. 
Aug. 25

Apr. 10
May 6

24

17

May 7
Apr. 20

7

2
18

* 1915.
May 8

Apr. 28

Stream.

Milk River. ...........
.....do.................

Lodge Creekc.. .......

.....do.................

.....do.................
Lodge Creek c..........

.....do.................

.....do.................

.....do.................
Rock Creek d .......... 
.....do.................
.....do.................

Milk River ............

.....do.................

.....do.................

.....do.................

.....do.................

canal.

Threemile Coulee ......

Snake Creek. . .........

Alkali Creek... ........
Cottonwood Creek. ....

Whitewater Creek .....

Frenchman River ..... 

Milk River... .........
.....do.................
.....do................
.....do.........:.......

South Fork Milk River.

.....do.................

canal. 
Alkali Creek ...........

.....do.................

Milk River. ...........

Tributary to  

.....do................

Milk River.. ..........
.....do................
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................ 

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do.................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
Milk River...........

.....do................

.....do................

Milk River. ...........

.....do................

.....do................

.....do................

.....do................
Milk River..... .......
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................

Locality.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
Hinsdale, Mont .............

Zurich. Mont. 
.....do......................
.....do......................

ditch at ford, near Chinook, 
Mont.

Chinook, Mont.

vation, Mont.

Mont.

doin, Mont.

south of Lake Bowdoin, 
Mont.

Saco, Mont., 5 miles above 
mouth.

.....do......................

ball, Alta.

.....do......................

.....do......................

.....do......................

and near Saco, Mont.

and near Hinsdale, Mont. 
.....do......................
.....do......................

near Lohman, Mont.

line running north 1 mile 
east of Rudyard, Mont.

Gage 
height.

Feet.

2.0 
1.58
1.6

1.32

1.58
1.41

2.40

........

Dis 
charge.

Sec.-ft.

a2.0
15.0
al.O
a7.0
24.0
38.0
20.0

a 15.0
o.5
o.5
14.0 
o.5
o.5

46

60
30

430
6.8
5.6
6.0

67
4.7

10

4.8

8.8
5.8
6.0

1.0
5.0

4.0

20

2.0
50 

o25
o25

33
35

21

e20,900
688
292
214

7.2

584
3,520

/1, 290

475
1,060

22.7

o.l

a Estimated.
6 Measured 1J miles below head gate.
e Measured below all diversions,
d Measured just below head of Rock Creek canal.

« There was also an overflow section of 2,690 square 
feet with an average velocity of not over 2 feet per 
second.

/ There was a large overflow section not included.
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Miscellaneous discharge measurements in Milk River drainage "basin during 1900-1917-
Continued.

Measurements made by Canadian engineers.

Minor tributaries.

Date.

1910. 
Apr. 11 

21 
29 

May 17 
22 

Apr. 10 
27 

May 11 
19 
25 

June 8 
Apr. 13 

13 
14 
14 
21 

May 12 
Apr. 21 
May 11 

20 
24 

June 3 
8 

21 
Apr. 19 

11 
11 
21 
29 

May 17 
22 
27 

June 1 
17 
23 

Sept. 16 
29 

Oct. 5 
11 
15 
24 
29 

Nov. 7 
14 

Apr. 11 
21 
29 

May 12 
17 
22 

Apr. 14 
22 
23 

May 13 
14 

Apr. 14 
21 
28 

May 17 
26 

June 8 
22 

Oct. 1 
Apr. 21 

20 
May 18 

4 
8

Stream.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do...........................do............:.........

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

..,.. do.... ..................

.....do.....................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Locality.

Quar 
ter-

SB. 
SB. 
SE. 
SB. 
SB. 
SB. 
SB. 
SW. 
SW. 
SW. 
SW. 
SB. 
SB. 
SB. 
SB. 
SE. 
SB. 
SB. 
SW.

NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW.

Sec.

30 
30 
30 
30 
30 
34 
27 
27 
27 
27 
27 
24 
27 
19 
19 
19 
19 
24 
24 
24 
24 
24 
24 
24 
19 
36 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
.4 
4 
4 
4 

28 
28 
28 
28 
28 
28 

2 
2 
2 
2 
2 

28 
28 
28 
28 
28 
28 
28 
28 
10 
34 
34 
18 
18

T.

2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

  2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2   2 
2 
2 
2 
2 
2 
1 
1 
1 
1

 tMl* 
R.o

9 
9 
9 
9 
9 

13 
21 
21 
21 
21 
21 
23 
21 
20 
18 
20 
20 
23 
23 
23 
23 
23 
23 
23 
18 
12 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
5 
5 
4 
4 
4 

20 
20 
20 
20 
20 
20 
20 
20 
11 
13 
13 
15 
15

e,. Hydr.${£C&pher.

F. H. Peters..............

.....do....................

.....do....................

.....do....................

....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
F. H. Peters..............
.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
G.H. Whyte. ............

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do--.-..-.............

N. M. Sutherland .........
.....do....................

N. M. Sutherland. ........
.....do....................
F. H. Peters..............
N. M. Sutherland--.....:.
.....do.................... 
.....do....................
F. H. Peters..............
L. J. Gleeson.............. 
.....do....................
.....do....................
.....do...-....'............
.....do....................
.....do....................
.....do....................
N. M. Sutherland .........
.....do....................
.....do....................
.....do....................
F. H. Peters..............
.....do....................

Dis 
charge.

Sec.-ft. 
0.6 

.2 

.25 

.15 

.0 

.3 
3.0 
1.44 
3.0 
2.55 
5-0 

.66 
6.0 

11.25 
5.0 
5.4 
1.65 

.25 

.6 
1.2 
1.2 
1.2 
3.0 

.75 
2.0 
0 

.33 

.10 

.12 

.10 

.12 

.10 

.10 

.05 

.08 

.02 

.02 

.04 

.03 

.04 

.02 

.03 

.05 

.10 

.4 

.25 

.15 

.08 
0 
0 
0 
0 
0 

.08 
0 
5.0 
2.0 
2.1 
2.0 
2.0 

.34 
1.0 
.1 

0 
0 
1 
0 
0

a Range numbers are all west of the fourth meridian. 
123678° 20  36
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Miscellaneous discharge measurements in Milk River drainage basin .during 1900-1917^
Continued.

Measurements made by Canadian engineers. Continued. 

Minor tributaries Continued.

..A

1911. 
Apr. 26 
May 5 

13 
June 5 
Julv 22 
Aug. 12 
Oct. 26 
May 3 

4 
Apr. 18 

26 
May 28 
July 22 
Aug. 18 
Sept. 23 
Oct. 26 
Nov.. 24 
Apr. 18 

20 
May 5 

13 
28 

June 5 
July 22 
Aug. 18 
Sept. 23 
Oct. 26 

" Nov. 4 
May 31 
June 20 
.July 14 
Sept. 26 
July 15 

22 
Aug. 18 
Sept 23 
Oct. 3 

26 
Nov. 4 
Julv 18 
Apr. 17 
May 24 

25 
Julv 7 
Aug. 21 
 Sept. 2 

11 
18 

Oct. 4 
23 

July 29 
Aug. 8 
Nov. 5 
July 25 
Aug. 10

1912. 
Apr. 27 
May 28 
June 28 
July 18 

25 
Apr. 27 
May 5 

22 
28 

June 11 
28 

July 18 
25 

Anr. 27

. £ti$anv.

.....do......................

.....do......................

.....do......................

.....do...................... ........

Locality-

Qub,r- 
ter.

do 1
.....do......................

.....do......................
Dc&tl Horse Creek
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................

.....do......................

.....do......................

.....do......................

.....do...................... ........

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do...................... ........

.....do..... ............ ....J

.....do......................

.....do......................

.....do......................

.....do......................
Red Creek.. ................
.....do......................

Verdigris Creek

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
Halfbreed Creek ............

See.

19 
19 
19 
19 
20 
19 
19 
24 
19 

4 
4 

10 
4 
4 
4 
4 

, 4 
28 
28 
28 
28 
28- 
22, 
28. 
28 
21 
28 
28 
3 
3 
3 
3 
2: 

10 
10 
10 
10 
10 
10 

4 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
13 
20 
31 
11 
28

19 
19 
19 
19 19' 

4 
4 
4 
4 
4 
4 
4 
4 

21

T.

2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

I 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2

2 
2 
2 
2 
2 
2 
2 
2. 
2 
2 
2 
2 
2 
2

R.a

9 
9 
9 
9 
9 
9 
9 

23 
18 
11 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 10- 
10 
10 
10 
10 10' 
10 
10 
5 
5 
5 
5 
4 

11 
11 
11 
11 
11 
11 
11 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
15 
15 
11 
14 
14

9 
9 
9 
9 
9 

11 
11 
11 
11 
11 
11 
11 
11 
10

Hydrographer.

N.M.Sutherland.........
.....do....................
.....do....................
J. E. Degnan.......... . . .
.....do-... ................
.....do....................
.....do....................
L. J. Gleeson..............
.....do.----...............
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................

.....do....................

.....do....................

.....do....................
J. E. Degnan..............
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do....................
.....do... ................
.....do....................
.....do....................
N . M. Sutherland .........
J. E. Degnan.. ...... T.....

.....do... .................

.....do....................

.....do.....................

.....do....................

.....do..--..............'..

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Dis 
charge.

Sec.-ft. 
0.53 

.37

' 1-01 
0
0 
2.38 
.50 

1.20 
.17 

0 
.02 

0 
.20 

5.31 
1.89 
3.92 
2.22 
1.39 
1.37 
1.01 
5.55 
5.37 

.82 
1.70 

14.4 
4.98 
8.71 
.07 

1.59 
0 
2.56 
0 
0 
1.90 
9.74 

36.40 
2.44. 
5.98 
0 

.94 

.24 

.480 
1.810 

.331 
0 
9-610 
4.910 
9.000 
2.070 
0 
0 
1.180 
0 
0

7.80 
3.59 
0 
0 
0 

.93 

.85 

.58 

.14. 
0 
0 
0 
0 

10.20
a Range numbers are all west of the fourth meridian.



WATEET SUSBLS OF ST. MAEY MILE EIVEB8,.

Miscellaneous discharge measurements' in Milk River dfednetge basin during
Continued.

Measurements made by Canadian engineers Continued.

Minor tributaries Continued.

Date.

1912. 
May 5

28 
June 11 

19 
< 28 

July 16 
25 

Nov. 14 
May 1 
June 30 
July 21 
Aug. 8 
Apr. 27 
May 5 

22 
28 

June 11 
28 

July 18 
" 25 

Nov. 14 
Apr. 26 
May 7 

19 
June 10 
July 3 
Aug. 5 
May 30 

8 
17 

June 1 
Aug. 2 
May 7 

30.

1913. 
May 2 
June 4 
Julv 22 

28 
Sept. 1 

16 
Oct. 3 

22 
28 

May 2 
July 22 

28 
Sept. 1 

16 
Oct. 3 

22 
Nov. 8 
May 12 

27 
June 5 

13 
May 2 

14 
28 

June 4 
16 

July 5 
22 
28 

Sept. 1 
16 

Oct. , 2 
3 

22 
28

Stream.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Locality.

Quar 
ter.

 

.....do...................... 1

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

...... do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....d«.. ............ ........

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do....... ...............

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

'

Sec.

21 
21 
21 
21 
21 
21 
21 
21 
3 
3 
3 
3 

10 
10 
10 
10 
10 
10 
10 
10 
10 
35 
35 
35 
35 
35 
35 
13 
24 
18 
18 
18 
29 
29

19 
19 
19 
19
19 
19 
19 
19 
19 
4 
4 
4 
4 
3 
3 
3 
3 

15 
15 
15 
15 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28

T."'' f

2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

"fi.1-

10 
10 
10 
10 
10 
10 
10 
10 

5 
5 
5 
5 

11 
11 
11 
11 
11 
11 
11 
11 
11 
13 
13 
13 
13 
13. 
13: 
23: 
23 
15, 
15 
15 
14: 
14

9 
9 
9 
9 9' 

9 
9 
9 
9 

11 
11- 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 10-

1
Hydrographer. {

.....do.....................

. -...do..... ....... ....... ..

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do....... ....,-. .......

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do......................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.........'............

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do......... ....... A...

.....do.....................

.....do.....................

.....do.....................

.....do.. .... ...............

.....do.....................

.....do.....................

.....do.....................

.....do..................... 

.....do.....................

.....do.....................

.....do.....................

1 Dia- 
cfcarge.

Sec.-ft. 
  8.91 11.18- 

.12 

.67 
0 
0 
0 
1.49 
0 
0 
0 
0 
4.47 
3.40 
1.65 
2.59 

.102 
0 
0 
0 
.99 

2.82 
1.86 
1.01 
.43 

0 
0 
.78 
.90 

0 
0 
0
a
0

10,50 
2.0J 
Dry. 
Dry. 
Dry. 
Dry. 
Dry 
Dry 
Dry. 
3.91 
Dry. 
Dry. 
Dry. 
Dry. 
Dry. 
Dry. 
Dry. 
7.43 
5.07 
2.23 
MB 

16.25 
27.80 
13.30 
5.75 
.33 

6.00 
0 
0 
Dry. 
Dry. 

- Dry. 
Dry.DiT

a Range numbers are all -west of the fourth, meridian.



564 WATER SUPPLY OF ST. MARY AND MILK RIVERS, 1898-1917.

Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917 
Continued.

Measurements made by Canadian engineers Continued.

Minor tributaries Continnfed.

.3$&fa

1913.
:NOV. s
May 16 
Oct. 8 
July 19 
Sept. 12 

27 
Nov. 1 
May 2 

14 
July 5 

22 
28 

Sept. 1 
16 

Oct. 3 
11 
22 
28 

Xov. 5 
8 

July 1 
21 
30 

Sept. 15 
Apr. 11

1914. 
May 30 
June 10 

18 
July 4 

25 
Sept. 19 

29 
Oct. 17 

21 
Apr. 13 

28 
May 30 
June 10 

18 
July 4 

25 
Sept. 19 

29 
Oct. 17 

21 
Apr. 13 

28 
May 30 
June 10 

18 
July 4 

25 
Sept. 19 

29 
Oct. 17 

21 
June 26 
Sept. 11 
Oct. 14 

26 
Aug. 18 
Apr. 13  28 
May 30 
June 10 

18 
July 4 

25 
Sept. 19 

29

I
.        'Str fM?i^ *  -  *-

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
~R Or? r'roolr

.....do.....................

.....do......................

.....do.....................

.....do.....................

.....do......................

.....do........./............

.....do......................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do.....................

.....do......................

.....do... ...................

.....do......................
Half breed Creek ......:.....
.....do......................
.....do.....................
.....do......................
.....do...................... 
.....do......................
.....do......................
.....do...................... 
.....do..................... 
.....do.....................
.....do......................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Locality.

Quair- 
ter.

.

SW...
sw...
SW...
sw...
sw... 
sw...
sw...
sw... 
sw... 
sw...
sw...
sw...
sw...
sw...
sw...
NW..
sw...sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...

1 
Sec.

28 
3 
3 

19 
19 
19 
19 
U 
11 
10 
10 
10 
11 
10 
10 
10 
10 
10 
10 
10 
35 
35 
35 
35 
18

19 
19 
19 
19 
19 
19 
19 
19 
19 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
19 
19 
19 
19 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10

1 
T.

2 
1 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

R.«

10 
5 
5 

18 
18 
18 
18 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
13 
13 
13 
13 
15

9 
9 
9 
9 
9 
9 
9 
9 
9 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
00 
18 
18 
18 
18 
8 

11 
11 
11 
11 
11 
11 
11 
11 
11

Hydrographer.

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................
....do.....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
H. W. Row-ley. ...........

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
H. W. Rowley.. ..........

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
H. W. Rowley............

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

Dis 
charge.

Sec.-ft. 
0.47 
3.62 
.47 

4.12 
1.92 
.91 

1.74 
10.80 
14.30 

.92 
Dry. 
0 
Dry. 
Dry. 
0 
.08 
.04 
.05 
.11 
.64 

1.71 
Dry. 
Dry. 
Dry. 

42.80

0 
0 
0 
0 
0 
0 
0 

10.8 
3.8 
0 
0 
0 
0 . 
0 
0 
0 
0 
0 
6.80 
.79 

4.00 
1.71 
0 
0 
5.30 
0 
0 
0 

  0 
36.0 
11.0 

.10 
0 
.35 
.32 

2.60 
1.41 
.07 

0 
0 
0 
0 
0 
0 
0

o Range numbers are all west of the fourth meridian.



WATER SUPPLY OF ST. MARY AND MILK RIVERS, ISOS-lSll. 565

- Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917  
Continued.

Measurements made by Canadian engineers Continued.

.Minor tributaries Continued.

Date.

1914. 
Oct. 17 

21 
May 1 
June 9 
Sept. 16 
Oct. 2 

16 
Apr. 11 
July 28 

21 
Sept. 30 

17 
Oct. 22 
Apr. 30 
June 1 

2 
20 
21 

Aug. 25 
Sept. 4 

17 
17 

Oct. 1 
1 
1 
1 
1 
1 

17

1915. 
Mar. 29 
Apr. 12 

22 
May 4 

19 
June 14 

25 
July 12 

23 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
29 
12 
12 
29 

June 14 
25 

July 12 
23 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
29 

Mar. 20 
20

Stream.

Miners Coulee .............. 
.....do.....................
Police Crcsk
.....do......................
.....do......................
.....do......................
.....do.....................

.....do......................

.....do...................... 
Spring Creek. ..............

.....do......................

.....do......................

.....do..................... 

.....do..................... 

.....do.....................

.....do......................

.....do..................... 

.....do......................

.....do......................

.....do......................

.....do......................

.....do...................... 

.....do.....................

.....do.....................

.....do.....................

.....do......................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.....................

.....do.....................

.....do...........:.........

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
Beaver oil well artesian flow. 
.....do.....................
.....do....................

.....do....................

.....do....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do....................

.....do.....................

.....do..................... 

.....do.....................

.....do.....................

.....do....................

.....do.....................

.....do....................

.....do.....................

.....do.....................

Locality.

Quar 
ter.

SW...
sw...
SW...sw... 
sw...
sw... 
sw...
sw... 
sw...
SE.... 
SE.... 
NE...
SW...
SW...
SW... 
SW... 
SW... 
SW...
sw...
SE....
SW...
SE....
NW.
NE... 
SW...sw...
NW...
SW...

SE... 
SE....
SE....
SE....
SE ...
SE....
SE...
SE....
SE...
SE...
SE...
SE....
SE ... 
SE...
SE...
SE...
SE...
SE...

1 
Sec.

10 
10 
35 
35 
35 
35 
35 
18 
18 
18 
3 
3 

11 
15 
15 
15 
15 
15 
15 
15 

5 
15 
5 
4 
9 

15 
15 
15 
36

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
24 
24 
24 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
19 
30

T. '

2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1' 
1

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

 tf.J
11 
11
13
13 
13 
13 
13 
15 
15 
15 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 12'

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
10

Hydjagnaaher.

J. E. Degnan. .............
....do....................
....do....................
....do....................
....do....................
....do....................
....do....................
....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
F. R. Steinberger .........
.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do.. ..................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do.....................

.....do. ...................

.....do....................

.....do....................

.....do....................

.....do... .................

.....do....................

.....do....................

.....do....................

.....do. ...................

.....do....................

.....do...................

.. ...do... ................ -

.....do... ..;........... .:

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

Dis- 
cfiatge.

Sec.-fl. 
26.60 
6.64 
.35 

0 
0 
0
aos
0 
0 
0 
.11 
.13 
.28 
.47 
.08 
.12 
.61 

1.19 
0 
0 
.38 
.03 
.39 
.34 
.16 
.17 
.05 

0 
22.3

1.19C 
1.05C 

.36C 

.40C 
3.72C 
5.50C 
9.50C 
1.88C 
2.87C 
7.90( 
1.85( 
8.40C 6.21" 
6.17] 
.53( 
.56( 
.48( 
.42( 
.161 
.27( 

b.36( 
.38( 
.311

i.ea
0 
0 
0 

.74( 
0 
0 
0 
0 
0 
0 
0   
0 
0 
0 

.88* 
9.361

a Range numbers are all west of the fourth meridian. & Weir measurement.



566 WA.TEE SUPPLY OF ST. M£BY AOT> MILK RIVEKS, MSfr-lflW.

Miscellaneous'discharge measurements'in Milk River drainage basin during 1900-1917-
Costimied.

Measurements made by Canadian engineers Continued.

Minor tributaries Continued.

! 
,»f

1915.
Apr. 7 

27 
May 25

June 21 
July 18 
Aug. 4 

23 
Sept. 9 

29 
Oct. 17 
Mar. 29 
Apr. 12 

22 
May 4 

19 
31

June 14 
25 

July 12 
22 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
. 12 

21 
29 

Mar. 19 
29 

Apr. 12 
22 

May '4 
19 

June 15 
24 

July 12 
22 
30 

Aug. 8 
17 
26 

Sept. 3 
16 
23 

Oct. 5 
12 
20 
29 

Apr. 23 
May 3 
June 15 

24 
July 22 
Aug. 8 

18 
26 

Sept. 4 
16 
24 

Dot. 9 
13 
30 

Mar. 18 
30

: .^Sjweasi-

Beaver oil'WellArtesiari flow. 
.....do.....................
.....do......................

.....do......................

.....do......................

.....do......................

.....do.....................

.....do.....................

.....do......................

.....do......................
Dead Horse Creek ..........
.....do......................
.....do......................
.....dJ....... ...............
.....do......................
.....do......................

.....do......................

.....do.......................

.....do.............*........

.....do......................

.....do. ......  .. .....

.....do......................

.....do......................

.....do......................

.....do......... ..... ......

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.....................

.....do......................

.....do............... .....

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do............... ......

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.... 1.................. 

.....do......................
Dickinson ditch ............ 
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
......do......................
.....do..................;..
.....do......................
....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

' - locality.

T gar 
ter.

SE....

*

NE,..
NE...
NE...
NE...
NE...
NE...
NE...
NE...
NE...
NE...
NE...
NE...
NE'...
NE...
NE...
NE...
NE...
NE...
NE...
NE... 
NE...
sw...
SW. ..
sw...
sw...
sw...
sw...
sw...
sw...
sw...sw. . .
sw...
sw... 
sw...
sw...
SE....
SE....

Sec.

21 
21 
21

21 
21 
21 
21 
21 
21 
21 

4 
4 

 4 
4 
4 
4

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

26 
26 
26 
26 
26 
2& 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
35 
35

' T.

2 
2 
2

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

R.«

17 
17
17

17 
17 
17 
17 
17 
17 
17 
11 
11 
11 
11 
11 
11

11
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

' 11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13

Hydrographer.

W.H. Story.. ............
.....do....................
G. H. Whyte and W. H. 

Storey. 
W.H. Storey.............
.....do....................
.....do....................
.....do....................
.....do....................
.....do.........----.--....
.....do....................
.....do.....................
.....do.....................
.... .do...... .......... --..-
.....do.........--.....---..
.....do.....................
G. H. Whyte and W. H. 

Storey. 
W-H. Storey. ............

.....do.....................

...-.do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

......do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.... .do.... ............ .....

.....do.....................
. ....do... .............. ....
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
......do.....................
.... .do... ..................
.....do.....................
.....do.. ...................
.....do.....................
.....do.....................
.....do.....................
. ....do.. .................. .
.....do.....................
.....do..... ................
.....do.....................
....-do.....................
.....do.... .................
.....do.....................
.....da.....................
.....do..................... 
.....do.....................
.....do.....................
....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Dis 
charge.

Sec.-ft. 
1.108 
0 
0

.670 
0 
0 
0 
08 -
2.170 
1.080 
.230 

0 
.510 

0

4.700 
3.000 
.500 

6.125 
3.300 

0 
0 
0 

5.093 
.410 

6.018 
.450 

6.171 
6.171 
6.W4 
1.320 
.450 

1.100 
1.190 
.630 

7.720 
6.000 
6.500 
2.680 
2.530 
5.500 
1.730 

.720 

.730 

.890 

.630 

.610 
1.430 
.810 
.830 
.870 
.420 

0 
0 
0 

5.388 
6.109 
5.388 
6.288 
6.109 
5.148 
b.109 
b.093 
b.109 
6.125

0
a Range numbers are all west of the fourth meridian. & Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917 
Continued.

Measurements made by Canadian engineers Continued. 

Minor tributaries Continued.

Date,

1915. 
Apr. 11

22 
May 2 

20 
30

June 15 
23 

July 13 
21 
30 

Aug. 7 
18 
25 

Sept. 4 
15 
24 

Oct. 2 
4 

13 
19 
30 

May 3 
24 

Aug. 8 
Mar. 29 
Apr. 12 

22 
May 4 

19 
June 14 

25 
July 12 

23 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
29 

Mar. 25 
Apr. 14 

15 
20 

May -6
June 2

11
28 

Julv 26 
Aug. 12 

30 
Sept. 20 
Oct. 8 

27 
Mar. 25 
May 4 

19 
June 14 

25 
July 12 

22 
30 

Aug. 9 
17 
26

Stream.

Davis Coulee.... ........... 
.....do......................
.....do......................
.....do......................
.....do......................

.....do......................

.....do......................

.....do......................

.....do...................... 

.....do...................... 

.....do......................

.....do...................... 

.....do..^..................

.....do......................

.....do...................... 

.....do......................

.....do......................

.....do...................... 

.....do......................
,....do......................
.....do......................
Spring at Drader ranch. .... 

.....do. .....................

.....do......................
Half-Breed Creek.. . ........
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
.....do......................
..,. .do............. .........
.....do......................

.....do.... .................. 

.....do......................

.....do......................

._.do......................

.....do......................

.....do...................... 

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
do

Locality.

Quar 
ter.

SE.... 
SE....
SE....

SE....

SE....
SE....
SE....
SE....SE..;.
SE....
SE.... 
SE....
SE....
SE.... 
SE....
SE....
SE.... 
SE....
SE....
SE...
SE.... 
SE....
SE...

SE....
SE....
SE.... 
SE....
SE....
SE....

SE....
SE....
SE.... 
SE....
SE....
SE....
SE...
SE....

.....d.o.... .................. ........

.....do...................... ........

i 
See.

35 
35 
35 
35 
35

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
9 
9 
9 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

3 
3 
3 
3 
3 
3

3 
3 '3 
3 
3 
3 
3 
3 

11 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32

' FJ5Pt'

1 
1 
1 
1 
1

1 
1
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1

1 
1
1 
1 
1 
1 
1 
1 
2 
1 
1r i i i 
i i i i

>iU

13 
13 
13 
13 
13

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
5 
5 
5 
5 
5

5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11

1
Hydrographer.

W. H. Storey. ............

.....do.....................

.....do....................
a. H. Whyte and W. H.

Storey.

.....do.... .................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do......................

.....do... ..................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....de.. ...................

.....do.....................

.....do..... ................

.... .do........ .............

.... .do.... .................

.....de....... ..............

.....do.....................

.....do.....................

.....do.....................

.....do.....................

......do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................
G. H. Whyte and W. H. 

Storey. 
W.H. Storey. ............

.....do.....................

.....do.....................

.....do.....................

.....do... ..................

.....do.....................

......do..................... 

.....do  ................... 

.....do.....................

.....do..................... 

. ....do........... ......... . 

.....do......................

.....do.. ...... A. .......... 

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Dis 
charge.

Sec.-ft. 
0 
8 
0 
0 
9

1.080 
0 

.160 
0 

.409 
0 
0 
0 

6.061 
0 
0 
0 
0 
0 
0 
0 

6. OH 
.011 

6.904 
2.630 
2.060 
2.050 
6. 367 
3.520 
3.609 

10.600 
2.«00 
4.020 
7.320 

62.600 
.540 

6.388 
6.061 

.620 

.570 

.960 

.910 

.860 
1.000 
5.220 

0 
0 
0 
0 
0

0 
4.600 

0 
0 

.0 
0 
0 
0 

4.930 
5,138 
.640 

2.000 
2.270 

.948 
6.171 
1.440 

0 
0 
0

a Range numbers are air west of the fourth meridian. 6 Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917-
Continued.

Measurements made by Canadian engineers Continued. 

Minor tributaries Continued. '""" ''

Date. .<

1915. 
Sept. 3 

17 
23 

Oct. 6 
12 
21 
29 

Apr. 6 
28 

June 21 
July 18 
Aug. 4 

24 
Sept. 9 

29 
Oct. 17 
Mar. 29 
Apr. 12' 

22 
May 4 

19 
31

June 14 
25 

July 12 
23 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
?9 

Mar. 13 
17 
30 

Apr. 2 
11 
23 

May 2 
20 
29

June 15 
23 

July 13 
21 
30 

Aug. 7 
18 
25 

Sept. 4 
15 
24 

Oct. 2 
4 

13 
13 
19 
30 

Mar. 16 
Apr. 10 
May 1 

21 
June 16 

22

§1Bff, StrfStfhl^oioVL

.....do......................
....do......................
....do......................
....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do.....................

.....do......................

.....do......................

.....do......................
do

Locality. :

Quar 
ter.

. do..... . .... . .. i

.....do.......................

.....do......................

.....do......................

.....do......................

.....do...................... 

.....do.......................

.....do...................... 

.....do......................

....:do......... .............

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

SW...
SW...
SW... 
SW...
SW... 
SW...
SW...
SW...
SW...

SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SW...
SB....
SW...
SW...
SW...

Sec.

32 
32 
32 
32 
32 
32 
32 
19 
19 
19 
19 
19 
19 
19 
19 
19 
10 
10 
10 
10 
10 
10

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
35 
35 
35 
35 
35 
35 
35 
35 
35

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 

3 
35 
35 
35 
18 
18 
18 
18 
18 
18

i 
T.

1 
1 
1 
1 
1 
1 
1 
2 
2 2' 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

R.«

11 
11 
11 
11 
11 
11 
11 
18 
18 
18 
18 
18 
18 
18 
18 
18 
11 
11 
11 
11 
11 
11

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
13 
13 
13 
13 
13 
13 
13 
13 
13

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
15 
15 
15 
15 
15 
15

Hydrographer.

W. H. Storey.............
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
..%...do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
G. H. Whyte and W. 11. 

Storey. 
W.H. Storey. ............
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do......................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
G. H. Whyte and W. H. 

Storey.

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Dis 
charge.

Sec.-ft. 
fc.125 
.250 

6.027 
..350 
6.171 
6.148 
6.171 

.800 

.620 
1.960 
4.200 
3.400 
2.650 
2.400 
2.500 
2.400 
2.120 
1.520 
.810 

6.229 
3.920

8.700 
5.000 
2.600 
3.060 
7.200 
2.200 
.350 

». 288 
6.125 
.720 
.360 
.930 

2.110 
1.070 
1.170 
2.560 
7.640 
1.420 
6.050 
1.540 
.800 
.220 
.260

M2i
7.600 
2.500 
1.680 
1.470 
4.200 
2.400 

.280 

.560 
1.240 
1.210 

6 .240 
.570 

1.390 
2.500 
1.430 
1.240 
.700 

7.430 
.210 
.230 

0 
0 
0 -

a Range numbers are all west of the fourth meridian. 
6 Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917-
Continued.

Measurements made by Canadian engineers Continued. 

Minor tributaries Continued.

Date.

1915.
July 14 
Aug. 1 
Sept. 5 

25 
Oct. 1 

14 
19 
31 

Mar. 13 
17 
30 

Apr. 11 
23 

May 2 
20 
30

June 15 
23 

July 13 
21 
30 

Aug. 7 
18 
25 

Sept. 4 
15 
24 

Oct. 2 
4 

13 
19 
30 

Aug. 17 
May 4 

19 
June 14 

25 
July 12 

22 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
29 

Mar. 29 
Apr. 12 
May 4 

19 
June 14 

25 
July 12 

22 
30 

Aug. 9 
17 
27 

Sept. 3 
16 
23 

Oct. 6 
12 
21 
29 

Mar. 12 
14

Stream.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................
Rocky Coulee. ..............

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do...................... 

.....do..:...................

.....do......................

.....do......................

.....do...................... 

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do..... ................ .

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....da......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

..:.. do............. .........

.....do......................

.....do......................

.....do......................

Locality.

Quar 
ter.

'

SW...
sw...
SW...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw... 
sw...
sw...
sw...
sw... 
sw...
sw...
sw...
sw...
sw...
NW...
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE.-...
SE....
SW...
SW...
SW...
sw...
sw...
sw...
sw...
sw...

 sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw...
sw.,. 
sw...
sw...
SE....
SE....

1 
See.

18 
18 
18 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
15 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

. 31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
29

r
T.

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2

1 
R.a

15 
15 
 15 
15 
15 
15 
15 
15 
13 
13 

-13 
13 
13 
13 
13 
13

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
33 
13 
13 
13 

2 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
14 
14

| Hydrogranfcfer^jfc.

5

W. H. Storey.............
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
G. H. Whyte and W. H. 

Storey. 
W.H. Storey. ............

.....do.....................

.....do.....................

.....do.........'............

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do............. ........

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.........."...........

.....do.....................

W. H. Storey.............
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do............. .......
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do..................... 
.....do.....................
.....da.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do ....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................

I

Dis-j 
charge. - 9

Sec.-ft. 
0 
0 
0 
0 
0 
0 
0 
0 
1.500 
2.120 
0 
0 
0 
0 
0 
0

1.180 
6.151 
.490 

0 
1.390 
0 
0 
0 
6.148 
6.109 
0 
0 
0 
0 
0 
0 

47 
6.138 
.510 

0 
0 
.510 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1.180 
.480 

0 
.260 

2.900 
.740 
.600 

6.360 
1.580 
6.360 
.350 

6.240 
6.171 
.250 
.140 
.280 

6.148 
.130 

6.045 
0 
2.160

o Range numbers are all west of the fourth meridian 
& Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage "baton during 1900-1917
Continued.

Measurements made by Canadian engineers Continued.

-        Minor tributaries Continued.

-f.ia
 ,i ;  !( ->
l>ate.

A"\

1915. 
Apr. 2 

24 
July 20 
Aug. 6 

19 
25 

Sept. 13 
Mar. 13 

19 
Apr. 22 
May 3 
June 25 
July 22 

30 
Aug. 9 

17 
26 

Sept. 3 
Apr. 12 

22 
May 4 

19 
June 14 

25 
July 12 

23 
30 

Aug. 9 
17 
27 

Sept. 3 
17 
23 

Oct. 6 
12 
21 
29

Stream.

Virdigris Coulee..'. .........

.....do.......... . .

.....do......................

.....do.....................:

.....do................... ..

.....do... ....................
Deer Creek ............... 
.....do......................
.....do......................
.....do......................
Ditch on Fornfeist ranch. . . 
.....do......................
.....do......................
.....do......................
.....do............... . .
.....do......................
.....do......... .......

.....do................. ....

.....do......................

.....do....... .........

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

..'...do....... .....

.....do......................

.....do...................... 

.....do......................

.....do......................

.....do......................

.....do.......

.....do...................... 

.....do......................

Locality.

Quar- 
1 ter. 1

SE:..,
SE....
SE....
SE....
SE....
SE....
SE....
SW... 
SW...
SW...
SW...
NW...

SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE....
SE.... 
SE....
SE....
SE....
SE....
SE.... 
SE....

jaa&i.

29, 
29 
29 
29 
29 
29 
29 
15 
15 
15 
15 
30 
31 
31 
31 
31 
31 
31 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28

T.

' 2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2

R.o

14 
14 
14 
14 
14 
14 
14 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10

Hydrographer.

<W. H. Storey.............
.....do.....................
.....do.....................
.....d................ ......
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
......do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................
.....do.....................

Dis 
charge.

Sec. ft. 
0.330 
0 
0 
0 
0 
0 
6.148 
2.700 
1. 270 
1.870 
.960 

0 
». 360 
0 
6.388 
.300 

6.217 
0 
.490 

1.300 
0 
.650 

0 
0 
.860 

1.250 
3.800 
2.100 
0 
0 
0 
0 
0 
.280 
.260 

0 
.006

Lodge Creek and tributaries.

Date.

1897. 
July 13

7
1906. 

Aug.  
1908. 

Sept. 19 
Nov. 9 
Sept. 19 

21
1909. 

July 14 
22 
22 
22 
21 

Oct. 26 
May 31 

31
1910. 

July 29

30 
13 

June 14 
July 9

Stream.

Lodge Creek .............
Lodge Creek, east branch. 

Middle Creek.... .........

.....do...................
Middle Creek. ............
.....do...................

Lodge Creek .............do .
.....do...................
Lod?e Creek, east branch.

.....do...................

.....do...................

Small branch of Middle 
Creek. 

.....do...................
Lodge Creek, east branch. 
Middle Creek.... .........
.....do...................

Locality.

Quar 
ter.

NW...

NW...

NE...

Sec.

36 
13

8

25 
29 

9 
17

29 
15 
27 
22 
36 
22 
33 
29

2

16 
19 

9 
9

T.

4 
7

4

2 
5 
4 
4

7 
6 
6 
6 
5 
5 
6 
6

6

7 
7 
4 
4

R.W.

2 
3

29

30 
2 

29 
29

3 
3 
3 
3
2 

30 
2 
2

1

2 
2 

29 
29

Mer.

4 
4

3

3 
4 
3 
3

4 
4 

. 4 
4 
4 
3 
4 
4

4

4 
4 
3 
3

Hydrographer.

R. W. Maclntyre. .... 
.....do................

R. J. Burley..........

R. J. Burley..........
F. T. Fletcher. .......
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
R. J. Burley...........
.....do................
.....do................

H. R. Carscallen...... 

.....do................

.....do................

.....do................

.....do................

Dis 
charge.

Sec.-ft. 
1.63 
5.34

.63

0 
0 
0 
0

6.14 
Dry. 
Dry. 
Dry. 
Dry. 
Dry. 
6.818 
6.08

.05

.02 

.02 

.1 

.08

o Range numbers are all west of the fourth meridian. 6 Weir measurement.



WATER SUPPLY OF ST. MAEY AWB MILK RIVESS, 189&-1W7-. 571

Miscellaneous discharge measurements in Milk River drainage basin during-1900-1917-
Coa-tinued.

Measarements made by Canadian engineers Continued.

Lodge Creek and tributaries Continued.

Date.

1910. 
July 28 
Aug. 15 
June 13 

1911. 
May 17 
June 8 
Sept. 8 
Apr. 25 
May 22 
June 13 
Apr. 21 

29 
May 23 
Apr. 29 
May 22 
Apr. 28 
May 22 
June 13 
May 22 
June 13 

13 
July 21

1913. 
Apr. 21 
Oct. 5 
July 15

1916.
May 26 
July 14 
Aug. 7 

26 
Oct. 31 
May 9 

23 
June 19 
July 14 
Aug. 4 

24 
Sept. 20 
Oct. 9 
Nov. 8 
May 22 
July 12 
Aug. 23 
Nov. 7 
May 26 
July 15 
Aug. 7 

26 
Oct. 31 
May 18 
June 16 
July 11 
Aug. 2 

22 
Sept. 16

Stream.

Middle Creek. ...........
.....do...................
.....do...................

.....do...................
Lodq;e Creek, east branch .

.....do...................

.....do...................
MiddleCreek, east branch:

.....do...................

.....do...................

.:... do.. .................

.....do...................

Lodge Creek .............

.....do...................

.....do...................

.....do................... 

.....do...................

.....do................... 
MiddleCreek............ 
.....do................... 
.....do...................
.....do...................
.....do..^. ............... 
.....do................... 
.....do................... 
.....do........ ._.......
.....do................... 
Lods?e Creek .............

.....do................... 

.....do................... 

.....do................... 

.....do...................

.....do................... 

.....do................... 

.....do...................

.....do...................

.....do................... 

.....do........:.......... 

.....do....................

.....do...................

Locality.

Quar 
ter.

NE...

NE... 
SW...
SE.... 

SW...
SW . . .
SW... 
SW.'..
SW... 
SW... 
SW... 
SW...
SW...
SW... 
SW... 
SW... 
SW...
SW...
NW... 
SW...
SW... 
SW... 
NB...
NE... 
NE... 
NE... 
NE... 
SW...
SW... 
SW... 
SW... 
SAY,..
SW...

Sec.

9: 
9 
4

4 
4 

24 
25 
22 
22 

3 
14 
14 
13 
13 
34 
34 
34 
21 
21 
22 
22

36 
9 

33

25 
25 
25 
25 
25 
35 
35 
35 
36 
35 
35 
35 
35 
35 
10 
15 
15 
15 
25 
25 
25 
25 
25 
2-1 
21 
21 
21 
2-1 
21

T.

4 
4 
2

2 
2 
2 
6 
6 
6 
4 
6 
6 
6 
6 
6 ft- 
6 
7 
7 
5 -5-

4 
4 
5

3 
3 
3 
3 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6- 
£ 
6 
3 
3 
3 
3 
3 
7 
7 
7 
7 
7 
7

R.W.

29 
29 
29

29 
29 
30 

3 
3 
3 

29 
2 
2 
2 
2 
3 
3 
3 
3 
3 
2 
2

2 
29 

1

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 
3 
1 
1 
1 
1 
1 
3 
3 
3 
3 
3 
3

Mer.

3 
3 
3

3 
3 
3
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4
4 
4

4 
3 
4

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4

Hydrographer.

H. R. Carscellen......
.....do................
.....do................

M. H. French .........
.....do................
W.A. Fl etcher.......
M. H. French.........
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................
.....do................ 
.....do................
.....do................
.....do................
.....do................
.....do................

H. D. St. A. Smith.... 
.....do................

H. W. Rowley........
.....do................
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................ 

.....do................ 

.....do................

.....do................

.....do................ 

.....do................

.....do................

.....do................

.....do................ 

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

Dis 
charge.

Sec.fL 
0.03 

.04 
0

3.330 
1.935 

222.460 
4.900 
2.870 

.055 
1.520 
1.230 
1.080 

.490 
3.870 

.290 

.362 

.080 

.551 

.167 

.11-8 

.190

87 
.037 
.30

2.70 
0 
0 
0 
0 

ol.44- 
o2:09 

3.89 
o2.10 
o2.2fr 
a. 96 a 1.00' 
1.24 

"1.62 
2.00 
4.20 
o.98 
2.30 

22.00 
5.1V 3.80" 

a 1.34- 
4.80 
o.50 

ol.6« 
a. 41 0.17' 
0.23 
a. 26

Battle Creek and tributaries:

1897. 
July 19 
Aug. 14

1907. 
Sept. 18

1908. 
Sept. 14

1909. 
June 8 

16 
21 

Sept. 24 
27

.....do....................

Battle Creek... .......... 
.....do....................
.....do.................... 
.....do....................
.....do....................

SE....

NW... 
NW...
SW...

35 
36

30 

36

3
3 

23 
29 

1

4
7

4 

4

7 
8 4' 
6

27 
30

26 

26

29 
29 

1 
26 
28

' 3 
3

3 

3

3 
3 
4 3' 
3

R. W. Ma'clntyre. . ... 
.....do.................

R. J. Burley. .........

F. T. Fletcher.........

F. T. Fletcher........
.....do.................

29.37 
6.1

23.57 

.79

36.75 
5.65 

122. 65 
11.01 
12.42

Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1909-1917-
Continued.

Measurements made by Canadian engineers Continued. 

         Battle Creek and tributaries Continued. _ -

 HI
:-y\   .-;   
Date.

1909. 
June 7 

17

1908. 
Oct. 12

1909. 
June 7

4 
8

1910. 
June 9 

11 
30 

July 6 
15 

Aug. 2 
10 
11 
18 

1

17 
June 13 

15 
July 14 
Aug. 2 

17 
June 9 
July 4 

27 
Aug. 13 
Sept. 28 
Oct. 25 

20 
July 15 
Aug. 18 
July 6 

22 
15

1911. 
Apr. 18 
May 11 
June 5 
July 11 
Aug. 10 

16 
June 26 

26 
July 1 
June 16 
Aug. 16 

15 
June 9 
July 6 
June 16 
Aug. 15 

17 
June 17 

17

1912. 
July 1 
Nov. 21

1913. 
June 9 

9 
13

Stream , .-

Gaff Creek

. ...do......... ..... .......

....do....................
do

Locality.

9M j. //
Quar 
ter.

SE...."MT?

do
....do....................
....do....................
....do....................
....do....................
Creek, branch of Battle 

Creek. 
....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

Mink Creek. ............. 
.....do....................

.....do....................
Wood & Anderson ditch.

.....do....................

.....do....................

.....do....................

.....do.................... 

.....do....................

.....do....................

.....do....................
Grayburn Creek. .........

Mink Creek. .............
Marshall & Gaff ditch. . .
.....do....................
Ninemile Coulee. .........
.....do....................
Sixmile Coulee ...........

"Drtfflrt f root

.....do....................

.....do...................

sw...

SE.... 
SE....

SE....

NW...

NW...
SW..
SE...

H . i
Sec.

3
14

32

11 
24 
23

1 
23 
30 
20 
21 
31 
20 
29 
29 
21

21 
12 
13 
13 
13 
13 
27 
34 
34 
34 
34 
34 
30 
31 
31 
31 
31 
21

31 
36 
36 
36 

1 
13 
11 
11 
11 
13 
13 
31 
26 
34 
36 
36 
12 
21 
31

16 
21

31 
9  21

i .;>  > 

T.

7 
8

7

8
7
7

6 
8 
5
4 

. 7 
7 
4 
5 
7 
7

7 
8 
8 
8 
8 
8 
5 
5 
5. 
5 
5 
5 
4 
7 
7 
4 
4 
7

5 
4 
4 
4 
6 
8 
8 
8 
8 
8 
8 
7 
5 
5 
7 
7 
8 
7 
7

2
7

7 
7 
6

R.W.

29 
1

28

29 
29 
29

28 
1 

28 
26 
29 
29 
26 
28 
29 
29

29 
29 

1 
1 
1 
1 

29 
29 
29 
29 
29 
29 
26 
29 
29 
26 
26 
29

27 
27 
27 
27 
28 

1 
29 
29 
29 

1 
1 

29 
20 
29 
30 
30 
29 
29 
29

26 
23

29 
29 
29

Mer.

3
4

3

3 
3 
3

3 
4 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3
3 3' 
3 

  4 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3

3 
3

3 
3 
3

Hydrographer.

F. T. Fletcher. .......
.....do.................

R. J. Burley. .........

F. T. Fletcher.........
.....do.................
.....do.................

H. R. Carscallen. .....
F. T. Fletcher.........
H. R. Carscallen. .....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................
F. T. Fletcher.........
.....do.................
H. R. Carscallen. .....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
R. Q. Swan...........
.....do.................
.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

M. H. French.........
.....do.................
.....do.................
.....do.................
J.Kay. ...............
M. H. French.........
J.Kay................
R. J. Burley..........
M.H.French.........
.....do.................
.....do.................
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do................. 
.....do.................

G. R. Elliott..........
.....do................. 

H. O. Brown..........
.....do................. 
.....do.................

Dis 
charge.

Sec.-ft. 
0.44 
4.74

.59

4.57 
.33 
.14

7.43 
5.75 
4.03 

.88 
2.54 
2.25 
2.16 
2.56 
4.47 

.03

.13 
1.49 
2.14 
1.28 
.90 

1.31 
9.94 
2.14 
1.18 
.59 

3.82 
3.16 
2.92 
.03 
.08 

1.97 
.54 
.02

100. 840 
42.520 
18. 730 
18. 250 
32. 640 
2.040 

12.840 
9.760 
7.330 
2.260 
1.860 
.213 

6.070 
5.760 
1.820 
1.45C 
1.100 

.227 

.2M

11.59 
8.12

17.1. 
21.0 
23.0
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Miscellaneous diseharge measurements in Milk River drainage basin during 1909-1917-
Continued.

Measurements made by Canadian engineers Continued.
Battle Creek and tributaries Continued.

Date.

1913. 
June 2 

3 
10 
17 
2 
9 
4 

10 
3 
9 
3 
4 

May 31 
June 2 

2 
11 
17

1914. 
June 3 
July 20 
Aug. 7 
Sept. 29 
Oct. 30 
Sept. 30

1916. 
Aug. 11 
May 11 

31 
June 26 
July 18 
Aug. 9 

29 
Sept. 23 
Oct. 10

Stream.

*

Branch of Battle Creek. . . 
Fourmile Coulee ......... 
.....do.................... 
.....do....................

.....do............'........
Sixmile Coulee ...........
.....do....................

.....do.................... 

.....do.................... 

.....do.....................

.....do.................... 

.....do.................... 

.....do.................... 

.....do....................

.....do.................... 
Battle Creek. ............
.....do.................... 
.....do.................... 
.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

Locality.

Quar 
ter.

NW... 
SE.... 
SE.... 
SE.... 
SE....
SE....
SW... 
SW...
NE...
NE... 
SE...- 
SW...
SW...sw..-
SW... 
SW... 
SW...

NW...
NW...

SW... 
SW...

Sec.

29 
11 
11 
11 
31 
21 

6 
6 

21 
21 
11 
3 

26 
28 
26 
26 
26

14 
14 
28 

4 
4 

16

12
4 
4 
4 
4 
4 
4 
4 
4

T.

7 
8 
8 
8
7 
7 
7 
7 
7 
7 
8 
7 
7 
7 
7 
7 
7

8 
8 
5 
1 
1 
2

8 
6 
6 
6 
6 
6 
6 
6 
6

Rt W.

29 
29 
29 
29 
29 
29 
28 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29

29 
29 
28 
26 
26 
26

  29 
29 
29 
29 
29 
29 
29 
29 
29

Met.
TO 1

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3

Hydrographer. 
UitoaiOo

.....do.................

.....do.................

.....do.................
H. R. Carscallen......

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
H. R. Carscallen ......
.....do.................
H. O. Brown..........
.....do.................

H.W.Rowley. .......

.....do.................

.....do.................

.....do...;..........;..

.....do.................

H.W.Rowley........

......do................. 

.....do.................

.....do.................

.....do................. 

.....do................. 

.....do................. 

.....do.................

Dis 
charge.

Sec.-ft. 
o0.34 
3.22 

a2. 16 
ol.73 
a .63 
o .47 
1.59 

a .22 
a, .28 

'« .29 
a .13 
a .23 
a, .18 

. a .16 
a .75 
a .08 
al.73

2.70 
.37 

2.20 
0 
7.60 
3.50

11.10 
a .49 
12.20 
a, .50 
a .43 
a .50 
a .19 

.0 

.0

nchman River and tributaries.

1896. 
ept. 17
1897. 

uly 22

1907. 
ug. 23

23
uly 30

31

ug. 23
1908.

ug. 7

17
17
22

uly 20
20

ug. 22

10
LUg. 17

20
28

Ulv 17

branch.

branch.

.....do...................

.....do.....-.--..--.....-

of.

.....do. ..................

.....do...................

..... do..... .- --.-....----
Calf Creek................

NW...

........

SW...

29

OK

6
97

15

16

27
7
9

27

17
14
14

12
12
30
21
14

5

6

6

7
7
6
7

7

7
8
8

7
Y

7
7

8
6
8
8
8

21

26

25

23
22

26

25
23

26
26
26
22
22
27
27

26

OC

26
26
22

3

3

3
3
3
3

3

3
3
3

3
3
3
3
3
3
3

3
2
3
3
3
3

R. W. Maclntyre. ....

R. J. Burley..........

.....do................

.....do................

F. T. Fletcher. .......

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do.......:........
F. T. Fletcher........
.....do. ...............
.....do................
.....do................

23.2

7.29

4.57
( fc )

32.5
6.84

1.05

3.05
0
0

a.6
.63

Dry.
.28
.28

o.l5

1.84
1.81
2.75
.61
.97

2.13
Weir measurement. & No flow.
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Miscellaneous discharge measure'"*** fa in Mills River drainage basin dwring 1900-1917-
Oontinued.

'marfe. Ny Canadian engineers)   Continued.

Frenchman Rive, a o<i tributaries^-Continued.

Daje.

1909. 
May 25

26
Sept. 14
July 14
Aug. 3

24
Sept. 24
Aug.. 2

21
23

Sept. 20
Apr. 19
Aug. -2
Sept. 20

13
Aug. 23
Sept. 13 
Aug. 19

Aug. 23 

23
Sept. 8

8 

8
12

Aug. 23
Sept. 8

21

1910. 
June 7
May 25
Aug. 2

6
10
3
6
8

11
16 

July 14 
June 29

1911. 
July 27
May 16

Aug. 11
Oct. 16
May 17

July 12

J^uly 12
13

Aug. 15
15

July 11
May 17

Sept. 13
June 16

17
July 14

Stream.

.....do...................

.....do....................

.....do...................

.....do...................

.....do...................

-....do...................
.....do...................
.....do...................

.....do................. .

.....do...................

Davis Creek. .............

.....do......... .. . .
Frenchman River, north 

branch. 
.....do...................

branch. 
Fairwell Creek, east 

branch. 
.....do...................

of.

.....do...................

.....do...................

..... do. ......... .........

..... do. ..................

......dO;-. .................

.....do...................

.....do...................

.....do...................

.....do...................
Morrison Bros.' ditch. . . .

Calf Creek.. ..............
.....do....................
.....do....................
.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

'/QJiw>-
W.

43 ]:'

SF,....
ww ,
NF .

SE. . . .

SE....
NK . . .
NE...
NK
WE...
SE....
Q17*

SB- . . .
SE. . . .
8'K. . - . 
S W . . .

  N W

3 \V . . .
3 »V . . .

L

|W«.

i    

j 30

j M  tft
i 11
| 30

I ^

-
 

£2
 >o*

7

21

16

its
9

18

#>
 A)
20 28 ''18

28
 28 
'J6

.

.

'I* >r>

 '' ">
V,

17
17

4
4  

ocality

i
T.

6

8
6

6
68'
8
8
8
7
7
7 
8
7
8
6
1

7
8

8

8
7
7
7

i 7

6

6
6
6
6
6
6
6
6

6
7

4
8
8
8
S
7
7
7
7
3 
2

3
2
2
8
7
7
7
8 
1 
1

R.W.

25
25

23
23
23
23
22
22
2£
22 
22
22
22 
25
22
25
21
10
22

22
23

23

23
26
22
27

27
10
22
22
22

21
21
21
21
21
21
27

12

22

22
23
23
23
23
12 
12

12 
12

22

22
22
25 
10 
10

Her.

3
3
3

3
3
3
3
3
3

3
3 
3
3
3
3
0

q 3

3
3

3

3
3

3

3
3
3-
3
3
3
3
3
3
3

3
3

3
3

3

3

3 
3

3 
3

3
3

3 
3 
3

Hydrographer.

.....do................
F. T.Fletcher.. ......

.....db.. ..............
F. T.Fletcher........
H. R. Carscallen.
.....do................
F. T.Fletcher........
.....do................
H. R. Carscallen.

.....do................
H. R. Carscalleiu ..... 
F. T.Fletcher. .......
.....do................
.....do................
.....do................

R. J. Burley..........

.....do................
F. T.Fletcher.........

.....do................

.....do................

.....do................

.....do................

.....do................

F. T.Fletcher........

.....do................
do

.....do................

.....do................

.....do................

.....do................

.....do................

H. R. Carscallen. .....

N . M. Sutherland .....
G.H.Whyte.... ......
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................
N-. M. Sutherland..... 
.....do................. 
.....do.................
.....do................. 
.....do.................
.....do.................

.....ds..... ............

.....do.................

G.H.Whyte.......... 
N. M. Sutherland ..... 
.....do.................

Dis 
charge.

Sec.-ft.

10.7
2.51

.23

.17
1.48

1.56
1.83 
5.02
.17
.03 
.26
.22

3,5
13.84
4.76
5; 45

5.33
.87

.89

: .40
! n OQ

.12
«. 22

o.08

.18
42.48
4.21
2.50
5.13
8.08
.40
.60
.54
.50

1.17
.68
.10

0
3.590
1.360
1.448
1.510
3.170
1.190
1.120
1.001
0 
0  o
0 
0
0
1.22Q
.590
.380I'll
.182 

23.940 
26.140

measurement.
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Miscellaneous diseharge measurements in Milk River drainage basin during 1900-1917  
Continued.

Measurements made by Canadian-engineers Continued.

Frenchman River and tributaries <Jontlnlted.

Date.

1911.
Aug. 16 

2 
Sept. 14

3
27

Sept. 6

Aug. 14 
Sept. 13   14

25 
July 12 

" 27 
Aug. 13

1912. 
June 11 
July 9 
May 18 
June 10 
July 8 
Aug. 5 
Sept. 5 

24 
Oct. 29 
July 9 
Aug. 6 
Sept. 6 
Oct. 11 
July 8 
Aug. 5 
Sept. 5 

24 
Oct. 29 
June 11 
July 9 
Aug. 6 
Sept. 6 
Oct. 11 
July 5 
Aug. 30 
Nov. 6 
Aug. 8 
July 9 
Aug. 29

1913. 
Apr. 18

25 
May 10 
June 14 
July 15 
.Oct. 11 
May 16 
June 18 
July 17 
Aug. 22 
May 21 
June 23 
July 26 
Sept. 2 
June 18 
Aug. 22 
Sept. 24 
June 20 

11 
11 
18

Stream.

.....do.......---..-.......

.....do.................... 

.....do....................

.....do.... ................
North branch of French 

man River. 
---..do....................

-.-..do.................... 

.--..do....................

.....do.................... 
---..do....................

.....do....................
Calf Creek.. ..............
.....do....................
-....do....................
-....do....................
.....do....................
.....do............:.......
.....do....................

-....do................ ...
.....do....................
.....do....................
H. Cross' ditch. ..........
.....do....:...............
.....do....................
..... do. ...................
.....do....................

..,. .do.. ..................

.....do....................

.....do....................

..... do...... ..............
Frenchman ..............
.....do....................
.....do.................... 
.....do....................

Spring Creek. ............

Blacktail Creek.... ......

Calf Creek.. ..............
- ...do....................
-.-..do....................
--...do....................
.-.-.do....................
Concrete Coulee ..........
.....do.................... 
.....do.. .................. 
.....do.................... 
Cypress Lake overflow. . . 
.....do....---.-...-....... 
.....do....................
...-.do....................
Doyle Coulee. .. .......... 
.....do.... ................ 
.....do....................

S. Pearse's ditch .........

Locality.

Quar 
ter.

SW..
NE...
NE...

NW...

NW..

SW... 

NE..
SE...
SE... 
SE...

NE...
NE...
NE . . . 
NE...

SW... 

NE...

NW...
NW... 
NW... 
NW... 
SE.... 
SE.... 
SE...,
SE...,
SE.... 
SE.... 
SE....
NW...

SE....
NW...

Sec.

4 
28 
28 
26 

5 
16

15

28 
18 

7

23 
33 
33 
33

17 
17 

5 
5 
5 

  5 
5 
5 
5 

11 
11 
11 
11 

5 
5 
5 
5 
5 

17 
17 
17 
17 
17 
21 
21 
21 
22 
11 

7

30

4 
4 
4 
4 
4 
2 
2 
2 
2 

24 
24 
24 
24 
17 
17 
17 
16 
21 
34 

2

i 
T.

1
5 
5 
6 
6 
8

7

7 
7 
6

6 
3 
3 
3

7 
7 
8 
8 
8 
8 ' 8 
8 
8 
7 
7 
7 
7 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
5 
5 
5 
6 
7 
6

6

8 
8
8 
8 
8
7 
7 
7 
7 
6 
6 
6 
6 
7 
7 
7 
6 
5 
5 
7

R.-W

10 
17 
17 
21 
20 
22

22

24 
22 
16

24 
13 
13 
13

22 
22 
22 
22 
22 
22 
22 
22 
22 
23 23" 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
17 
17 
17 
25 
23 
16

23

22 
22 
22 
22 
22 
23 
23 
23 
23 
26 
26 
26 
26 
22 
22
22 
24 
17 
17 
23

<fokr.

3 
3 
3 
3 
3 
3

3

3 
3 
3

3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
*

j
Hydrographer.

N. M. Sutherland.....

G. H. Whytc.... ..-.-.

G.R.Elliott.... ......

R.J. BurleyandF. T. 
Fletcher. 

G. H. Whyte.. ........

R.J. BurleyandG.H.
Whyte.

N.M. Sutherland..... 
-....do.................
.....do.................

J. S. Wright.... ...... -

.... .do..... .......... ..

. ....do.... ............ .

. ....do.. ............ ...

.....do.................
-....do.................
......do.................
-....do.................
-....do.................
.....do.................
.....do..... ............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do................
.....do.................
..... do.. ...............
.....do.......:.........
.....do.... .............
.....do.................
.....do.................
.....do.................
-....do.................
.....do.................
.....do.................
.....do.................

J. S. "Wright and 
E. W. W. Hughes. 

E. W. W. Hughes... --

.. ...do..... ...... ......
-....do................. 
-....do.................
.....do.................
.....do.................
-....do.................
.....do.......... ...... 
-....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do................. 
.....do.................
.....do.................
.....do.................
.....do.................
-,.-,do..... ............

Dis 
charge.

Sed-ft. 
1.650 
4.470 

37. 510 
5.760 
8.048 
2.180

54.100

.706 

.314 

.389

.064 
0 
0
0 V

.41 

.39 
1.51 
1.81 
.064 

1.03 
1.36
1.59 
1.91 
.49 

1.33 
1.64 
1.88 
1.75 
.80 
.46 
.81 

0 
.47 
.065 
.167 
.4215 
.645 

32.33 
15. 17 
21.5 
5.17 
.36 
.70

1.31

1.65 
1. 02 
1.52 
1.70 
1.20 
2.31 
1.57 
.99 

1.14 
2.21 
1.22 
.72 
.01 
.36 
.18 
.19 

6.46 
15.70 

.64 

.76
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917-
Continued.

Measurements made by Canadian engineers Continued. 

Frenchman River and tributaries Continued.

Dafie.

1913.
May 16 
June 18 
Aug. 22 
Sept. 24 
May 28 
Aug. 12

1914. 
Mar. 17 
June 27 
Mar. 17 
Apr. 7 
June 26 
Aug. 7 
June 20 
Sept. 14 
May 7 
June 26 
July 20 
Aug. 7 
Mar. 25 

31 
Apr. 1 

3 
3 
4 
5 
6 

11 
14 

Oct. 17 
May 9 
June 29 
July 22 
Aug. 12 
June 26 
May 7 
June 26 
July 20 
Aug. 7

1916. 
May 10 
June 9 
July 10 
Sept. 1 
Oct. 13 
Nov. 3 
Mar. 28 

29 
Apr. 4 

6 
7 
8 

13 
14 
17 

May 9 
June 7 
July 24 
Aug. 29 
May 10 
June 8 
July 10 

25 
Aug. 31 
Nov. 3 
May 10 
June 8 
July 10 

25

Stream.

.....do.................... 

.....do.................... 

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................

.....do....................
Overflow of Cypress Lake

.....do.................... 

.....do....................
I*C£irsGJs ditch

.....do....................

.....do....................

.....do....................

.....do....................

.....do................... 

.....do...................

.....do...................

.....do...................

.....do................... 

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do................... 

.....do...................
Calf Creek. ...............
.....do...................
.....do...................
.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do...................

.....do................... 

.....do...................

Locality.

.tit 
ter.

NE...
NE... 
NE... 
NE...
SB....
NE...

SE....
SE....
SE....
SE....
SE....
SE....

NW...
SE.... 
SE....
SE.... 
SE....

NW...
NW... 
NW... 
NW...
NW...
NW...
NW...
NW...
NW...
NW...
NW...
NW...
NW...
NW... 
NW...
SE....
SE.. .
SE. ..
SE. ..
NW...
NW...
NW...
NW...

NW...
sw...
sw...
sw... 
sw...

Sec.

7 
7 
7 
7 
6 
7

30 
30 

2 
2 
2 
2 
5 
5 

17 
17 
17 
17 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
19 
24 
24 
21 
24 

2 
7 
7 
7 
7

20 
20 
20 
20 
20 
20 
11 
11 
11 
11 
11 
11 
11 
11 
11 

5 
5 
5 
5 
2 
2 
2 
2 
2 
2 

17 
17 
17 
17

T.

20 
20 
20 
20

8
7

6 
6 
7 
7 
7 
7 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7

6 
6 
6 
6 
6 
6 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7

K.W.

22 
22 
22 
22 
27 
22

23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
23 
25 
25 
25 
25 
21 
22 
22 
22 
22

23 
23 
23 
23 
23 
23 
11 
11 
11 
11 
11 
11 
11 
11 
11 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22

Mer.

3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

Hydrographer.

E.W.W. Hughes..... 
.....do.................
.....do.................
.....do.................

P. V. Binns. ..........

M. H. French.........
F. R. Steinberger. .. .. 
M. H. French.........

.....do.................

.....do.................
E. W. W. Hughes.....

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
E. W. W. Hughes..... 
F. R.Steinberger.....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

.....do................
L. B. P. Miles........
.....do................
.....do................

.....do................

..... do.. ..............

.....do................

.....do................

.....do................

.....do................ 

.....do................

.....do................

.....do................
L. B. P. Miles........
.....do................

.....do... .............

.....do................

.....do................
L. B. P. Miles.........
.....do................ 
.....do................
.....do................ 
.....do................
.....do................

Dis- 
chaige.

Sec.ft. 
0.62 
.95 
.21 
.62 
.29 
.17

0 
0 
0

'2.20 
.13 
.13 
.14 

2.90 
.22 
.16 
.09 
.08 

28.00 
44.00 
45.00 

168.00 
94.00 

23S.OO 
399. 00 
403. 00 
265.00 
259.00 

9.70 
.72 
.14 

0 
0 
1.26 
.62 
.14 
.11 
.06

ol.53 
ol.02 

o.62 
o.33 

, 0.16 
o.25 

62.00 
69.00 
62.00 
47.00 
47.00 
47.00 
89.00 
98.00 
46.00 

1.71 
1.46 
1.07 

ol.l3 
2.50 
1.52 
1.44 
1.06 
o.72 

ol.37 
o.50 
.80 

o.27 
a. 24

a Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917 
Continued.

Measurements made by Canadian engineers Continued.

Frenchman River and tributaries Continued.

Date.

1916. 
Aug. 31 
Nov. 3 
Apr. 24 
May 19 

31 
June 26 
Aug. 8 

14 
Sept. 10 

16 
Nov. 15 
May 19 
June 26 
Aug. 9 

14 
Sept. 10 

16 
Nov. 15 
May 30 
June 26 
Aug. 9 

14 
Sept. 10 

16 
Nov. 15 
May 10 
June 8 
July 10 

25 
Aug. 31 
Nov. 3 
May 30 
June 26 
Aug. 9 

14 
Sept. 10 

16 
Nov. 15 
June 8 
Oct. 27 
May 18 
June 1 

27 
Aug. 7 

15 
Sept. 9 

16 
Nov. 14

1915. 
Mar. 30 
Apr 12 
July 15 
Aug. 5 

25 
Sept. 25 
Oct. 14 

28 
Apr. 22 
July 12 
Aug. 4 

24 
Sept. 24 
Oct. 13 
July 13 
Aug. 4 

25 
Sept. 25 
Oct. 14 

28 
July 13

Stream.

.....do...................
East branch Snake Creek. 
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
Fireguard Creek. ......... 
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
Little Pinto Creek. ...... 
.....do...................
.....do...................
.....do................... 
.....do...................
.....do................... 
.....do...................
Petrified Coulee .......... 
.....do...................
.....do................... 
.....do...................
.....do................... 
.....do...................
Police Creek. ............ 
.....do...................
.....do...................
.....do................... 
.....do...................
.....do................... 
.....do...................

.....do...................
Shotgun Creek. .......... 
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................
.....do...................

Belanger Creek.. . ........ 
.....do...................
Blacktail Creek .......... 
.....do................... 
.....do...................
.....do...................
.....do...................
.....do...................
Bluff Creek. .............
Calf Creek.... ............ 
.....do...................
.....do................... 
.....do...................
.....do................... 
Concrete Coulee .......... 
.....do...................
.....do................... 
.....do...................
.....do...................
.....do...................
D oyle Coulee. ............

Locality.

Quar 
ter.

SW...
SW...
NW...
NW...
NW... 
NW...
NW...
NW...
NW...
NW...
NW...
SE.... 
SE....
SE....
SE....
SE....
SE....
SE....
SE.... 
SE....
SE....
SE.... 
SE....
SE.... 
SE....
SE.... 
SE....
SE.... 
SE....
SE.... 
SE....
SW... 
SW...
SW...
SW...
sw...
sw...
SW...
NE...
NE...
NW... 
NW... 
NW...
NW...
NW...
NW...
NW...
NW...

SW...
SW...
NW... 
NW... 
NW...
NW...
NW...
NW...
SE....
SE.... 
SE....
SE.... 
SE....
SE.... 
NW...
NW...
NW... 
NW...
NW...
NW...
SW...

Sec.

17 
17 
21 
21 
21 
21 
21 
21 
21 
21 
21 

5 
5 
5 
5 
5 
5 
5 
2 
2 
2 
2 
2 
2 
2 

18 
18 
18 
18 
18 
18 
30 
30 
30 
30 
30 
30 
30 
26 
26 
21 
21 
21 
21 
21 
21 
21 
21

30 
30 
20 
20 
20 
20 
20 
20 
10 
5 
5 
5 
5 
5 
2 
2 
2 
2 
2 
2 

17

T.

7 
7 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
7 
7 
7 
7 
7 
7 
3 
3 
3 
3 
3 
3 
3 
7 
7 
4 
4 
4 
4 
4 
4 
4 
4

6 
6 
6 
6 
6 
6 
6 
6 
2 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7

R..W.

22 
22 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
22 
22 
22 
22 
22 
22 
11 
11 
11 
11 
11 
11 
11 
22 
22 
14 
14 
14 
14 
14 
14 
14 
14

25 
25 
23 
23 
23 
23 
23 
23 
9 

22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
22

Mer.

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

Hydrographer.

L.B.P.Miles.. .......
.....do................

.....do................

.....do................
L. B. P. Miles.........
.....do................
.....do................
.....do... ...... ?......
.....do................

L.B.P.Miles.........
.....do................
.....do................
.....do................
.....do................

.....do................
L.B.P.Miles.........
.....do................
.....do................
.....do................
.....do................

.....do................

.....do................
L.B.P.Miles.........
.....do................

.....do................

.....do................

.....do................

.....do................

L. B. P. Miles.........

.....do................
L.B.P.Miles.........
.....do................
.....do................
.....do................
.....do................

.....do................

.....do................

.....do................ 

.....do................

.....do................
F. R. Steinberger. 
J. E. Caughey. ........

.....do................ 

.....do................

.....do................ 

.....do................ 

.....do................

.....do................ 

.....do................ 

.....do................

.....do................

.....do................

Dis 
charge.

Sec.ft. 
"0.23 
o.43 
.47 

0 
1.10 
o.04 
0 
0 
0 
0 
0 
0 
o.02 
0 
0 
0 
0 
0 

13.60 
o.08 
o.08 
o.08 
o.08 
o.08 
o.08 
o.28 
o.56 
o.38 
o.l8 
o.21 
o.28 
6.10 
o.08 
0 
0 
0 
0 
0 
o.94 
o.94 
0 
1.34 
0.06 
0 
0 
0 
0 
0

24.00C 
13.60C 

.282 

.285 

.23< 

.42? 

.332 

.302 

.05? 
1.31C 
1.70C 
1.05( 
.91£ 

1.32C 
.99? 
.494 
.836 

1.09C 
1.134 
1.17? 
.52C

123678° 20  37
o Weir measurement.
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Miscellaneous discharge measurements in Milk River drainage basin during 1900-1917-
Continued.

Measurements made by Canadian engineer  Continued.

Frenchman River and tributaries Continued.

Date.

1915 
Aug. 4 

25 
Sept. 25 
Oct. 14 

28 
Apr. 12 
July 16 
Aug. 6 

27 
Sept. 28 
Oct. 18 

29 
Mar. 18 

19 
20 
21 
24 
26 
29 

Apr. 19 
19 

May 24 
June 3 

22 
Aug. 18 

27 
Sept. 11 
July 31 
Mar. 27

May 1 
June 9 

15 
July 12 

19 
29 

Aug. 5 
( 12 
June 12

Apr. 22 
i July 30 
Aug. 21 
June 10 

14 
July 19 
Aug. 6 

11 
Apr. 22 
July 13 
Aug. 4 

25 
Sept. 25 
Oct. 14 

28 
May 1 
June 5 

18 
July 9 
Aug. 3 

6 
June 2 
July 25

Stream.

Doyle Coulee............ 
.....do...................
.....do...................
.....do...................
.....do...................
Frenchman B.ive.r. .......
.....do.. ..........._. .
.....do...................
.....do............ ..
.....do................ .
.....do................. .
.....do........... . . .
.....do.................
.....do...................
.....do......... ..... . .
.....do...................
.....do.............
.....do...................
.....do...................
.....do...................
.....do..................
.....do...................
.....do...................
.....do...................
.....do.............. ...
.....do...................
.....do...................
.....do...................
North Branch of French 

man River. 
Fireguard Creek. . ........ 
Littlebreed Creek ........
.....do...................
.....do...................
.....do........... .......
.....do...................
.....do...................
.....do...................
East branch of McEach- 

ran Creek.

.....do...................

.....do........ .... . .

.....do...................

.....do...................

.....do...................
Otter Coulee.

.....do................... 

.....do................... 

.....do................... 

.....do................... 

.....do................... 
Police Creek. ............ 
.....do...................
.....do...................
.....do................... 
.....do...................
.....do...................

Locality.

Quar 
ter.

SW... 
SW...
SW...
SW...
SW...
SE....
SE....
SE....
SE....
SE....

SE....
SE....
SE....
SE....
SE....
SE....
SE....
NW...
NW...
NW...

NE... 

SW...

SE....

SB....
SB....

SW...
SE....
SE.... 
SE.... 
SB.... 
SE.... 
SE.... 
NW... 
NW...
NW...
NW...
NW...
NW...
NE...

Sec.

17 
17 
17 
17 
17 
19 
19 
19 
19 
19 
19 
19 
32 
32 
32 
32 
32 
32 
25 
25 
25 
14 
14 
14 
14 
14 
14 
14 
16

9 
2 
2 
2 
2 
2 
2 
2 
6

12 
27 
27 
28 
28 
28 
28 
28 

1 
18 
18 
18 
18 
18 
18 
12 
12 
12 
12 
12 
12 
21 
14

T.

7 
7 
7 
7 
7 
6 
6 
6 
o
(>
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
4 
4 
4 
4 
4 
4 
7

3 
3 
3 
3 
3 
3 
3 
3

o

5 
5
 I

1
1 
1
1 
2 
7 
7 
7 
7 
7 
7 
4 
4 
4 
4 
4 
4 
4 
4

R.W.

22 
22 
22 
22 
22 
25 
25 
25 
25 
25 
25 
25 
21 
21 
21 
21 
21 
21 
22 
22 
22 
14 
14 
14 
14 
14 
14 
14 
22

11 
10 
10 
10 
10 
10 
10 
10 

7

10
17 
17 
8 
8 
8 
8 
8 

10 
.22 
22 
22 
22 
22 
22 
12 
12 
12 
12 
12 
12 
14 
14

Her.

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

Hydrographer.

.....do................

.....do................

.....do................
M. H. French.........

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
M. H. French.........

F. R. Steinberger. ....
.....do................
.....do................
.....do................
.....do................
:... .do. ...............
.....do................
.....do................
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................ 
J. E. Caughey.........
.....do................ 
.....do................ 
.....do................ 
.....do................ 
.....do................ 
F. R. Steinberger..... 
.....do................
.....do................ 
.....do................ 
.....do................ 
.....do................
.....do................
.....do................

Dis 
charge.

Sec.-ft. 
0.420 

.217 

.302 

.302 

.332 
3.000 
2.300 
.399 
.039 
.302 
.028 
.015 

19.200 
17.200 
19.800 
26.000 

134.000 
55.000 
40.000 
86.000 
70.000 
53.000 
65.000 
43.000 
24.000 
25.000 
35.000 
53.000 
11.600

.140 

.100 

.101 
1.060 
.726 
.051

0 
.762 
.327 
.216 
.169 
.126

0 
.349 
.303 
.161 
.219 
.180 
.260 

0 
.120 
.224 
.193 

0

2.040 
.236



LIST OF GAGING STATIONS.

NOTE. Dash after a date indicates that station was being maintained Dec. 31,1917. Period after a date 
indicates discontinuance.

St. Mary River basin:
Stations on main stream:

St. Mary River near Babb, Mont., 1902-
St. Mary River below Swiftcurrent Creek, at Babb, Mont., 1901-2; 1910-1915.
St. Mary River at Cook's ranch, Alta., near international boundary, 1902-1912.
St. Mary River near Kimball, Alta., near international boundary, 1908-
St. Mary River near Lethbridge, Alta., 1911- 

Stations on tributaries:
Swiftcurrent Creek at Many Glacier, Mont., 1912-
Swiftcurrent Creek below Sherburne Lake dam, Mont., 1912-
Swiftcurrent Creek near Babb, Mont., 1902-1910.
Kennedy Creek near Babb, Mont., 1903-1912.
Boundary Creek at Fidler's ranch, Alta., 1913-
Rolph Creek near Taylorville, Alta., 1917-
Rolph Creek near Kimball, Alta., 1911-1916.
Lee Creek at Layton's ranch, Alta., 1913-
Lee Creek at Cardston, Alta., 1909-1914.
Pinepound Creek near Spring Coulee, Alta., 1914-
Pothole Creek near Magrath, Alta., 1914-
Pothole Creek, lower station, near Magrath, Alta., 1914- 

Stations on canals:
IT. S. Reclamation Service St. Mary, canal at Hudson Bay divide, near 

Browning, Mont., 1917-
Fidler Brothers' ditch at Boundary Creek, Alta., 1911-1914; 1917-
Alberta Railway &'Irrigation Co.'s canal at Kimball, Alta., 1910-
Alberta Railway & Irrigation Co.'s canal near Kimball, Alta., 1910-1916.
Alberta Railway & Irrigation Co.'s canal at Spring Coulee, Alta., 1914- 

Milk River basin:
Stations on main stream:

South Fork of Milk River near International boundary, 1905-
South Fork of Milk River at Mackie's ranch, Alta., 1910-1915.
Milk River at Milk River, Alta., 1909-
Milk River at Writing-On-Stone, Police Detachment, Alta., 1909-1915.
Milk River at Pendant d'Oreille, Police Detachment, Alta.,-1909-1915.
Milk River at eastern crossing of international boundary, 1909-
Milk River at Havre, Mont., 1898-
Milk River at Chinook, Mont., 1897.
Milk River at Malta, Mont., 1902-
Milk River at Hinsdale, Mont., 1908-1914.
Milk River at Vandalia, Mont., 1915- 

Stations on tributaries:
North Fork of Milk River near Browning, Mont., 1911-12.
North Fork of Milk River near international boundary, 1909-
North Fork of Milk River at Knight's ranch, Alta., 1919-1914.
North Fork of Milk River at Mackie's ranch, Alta., 1909-1915.
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Milk River basin Continued*
Stations on tributaries Continued.

Deer Creek at Dickenson's ranch, Alta., 1911-1916.
Deer Creek at Deer Creek Cattle Co.'s ranch, Alta., 1911.
Lodge Creek at Hartt's ranch, Alta., 1911-1915.
Lodge Creek at Hester's ranch, Alta., 1912-1914.
Lodge Creek at international boundary, 1910-
Lodge Creek near Chinook, Mont., 1906-1908.
Thelma Creek at English's ranch near Thelma, Alta., 1911-
Middle Creek at MacKinnon's ranch, Alta., 1910-1915.
Middle Creek at Ross's ranch, Sask^, 1909-
Middle Creek at Hammond's ranch, Sask., 1911-
Battle Creek at Tenmile Police Detachment, Sask., 1909-
Battle Creek at Wilkes's ranch, Sask., 1910-
Battle Creek at Stirling's ranch, Sask., 1909.
Battle Creek at Nash's ranch, Sask., 1910-
Battle Creek at international boundary, Sask., 1917-
Battle Creek near Chinook, Mont., 1905-
Sixmile Creek at Soderstrom's ranch, Sask., 1909-1911.
Sixmile Creek at Spangler's ranch, Sask., 1911-1916.
Tenmile Creek at Tenmile Police Detachment, Sask., 1909-1915.
Frenchman River near Belanger, Sask., 1916-
Frenchman River at Gordon's ranch, Sask., 1913-14.
Frenchman River at Phillip's ranch, Sask., 1912-
Frenchman River at Eastend, Sask., 1909-1916.
Frenchman River at "76" ranch, Sask., 1914-
Frenchman River at Huff's ranch, Sask., 1910-11.
Frenchman River at Buzzard's ranch, Sask., 1914-15.
Frenchman River at Martin's ranch, Sask., 1915-16.
Frenchman River at international boundary, 1917-
Oxarart Creek at Wylie's ranch, Sask., 1909-
Sucker Creek at Gilchrist's ranch, Sask., 1909-
Belanger Creek at Garrison's ranch, Sask., 1909-1913.
Belanger Creek at Oake's ranch, Sask., 1912-
Lonepine Creek at Hewitt's ranch, Sask., 1909-1914.
Davis Creek at Drury's ranch, Sask., 1909-
Fairwell Creek at Drury's ranch, Sask., 1909-
Blacktail Creek at Garissere's ranch, Sask., 1909-1914.
North Branch of Frenchman River at Cross's ranch, Sask., 1908-
Rose Creek at Dorrell, Sask., 1911-1914.
Mule Creek at Gunn's ranch, Sask, 1914-1916.
Bate Creek at Bate's ranch, Sask., 1914-1916.
Denniel Creek near Val Marie, Sask., 1914-
Bigbreed Creek near Buzzard's ranch, Sask., 1914-1916.
Littlebreed Creek near Buzzard's ranch, Sask., 1914-1916.
Beaver Creek near Malta, Mont., 1917-
Beaver Creek near Saco, Mont., 1903-1912.
Beaver Creek overflow near Bowdoin, Mont., 1903-1906; 1908-1912.
Rock Creek near Barnard, Mont., 1914-
Rock Creek near Hinsdale, Mont., 1905-1907; 1912-
Horse Creek near Barnard, Mont., 1914-
McEachran Creek at McCoy's ranch, Sask., 1914-
East Branch of McEachran Creek at McCoy's ranch, Sask., 1916.
Porcupine Creek at Nashua, Mont., 1908-
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Milk River basin Continued. 
Stations on canals:

Fort Belknap canal near Chinook, Mont., 1903-
Winter-Anderson canal near Chinook, Mont., 1906^-1908.
Paradise Valley canal near Chinook, Mont., 1903-
Harlem canal near Zurich, Mont., 1903-
Agency ditch near Harlem. Mont., 1905-
Deer Creek Cattle Co.'s west ditch near St. Kilda, Alta., 1914-15.
Deer Creek Cattle Co.'s east ditch near St. Kilda, Alta., 1912; 1914-15.
Fornfeist ditch near St. Kilda, Alta., 1915.
H. T. Clark north ditch near Eagle Butte, Alta., 1916.
H. T. Clark south ditch near Eagle Butte, Alta., 1916-
English ditch near Thelma, Alta., 1916-
Reser ditch near Chinook, Mont., 1905.
West Fork ditch near Chinook, Mont., 1905-6.
Lindner ditch near Battle Creek, Sask., 1910-
Marshall & Gaff ditch near Tenmile Police Detachment, Sask., 1911-1913;

1917-
J. A. Gaff ditch near Battle Creek, Sask., 1911-1915; 1917- 
Henry ditch near Battle Creek, Sask., 1915. 
Wilson ditch near Battle Creek, Sask., 1914. 
Gilchrist ditch near Consul, Sask., 1914. 
Richardson ditch near Consul, Sask., 1911; 1914; 1915. 
Jas. McKinnon ditch near Consul, Sask., 1911. 
Stirling & Nash ditch near Consul, Sask., 1911; 1913; 1914- 
Cook canal near Chinook, Mont., 1905- 
Matheson canal near Chinook, Mont., 1905-
Wood & Anderson south ditch from White Mud Coulee, Sask., 1915. 
Wood & Anderson ditch near Coulee, Sask., 1915. 
Spangler ditch near Battle Creek, Sask., 1912-1915; 1917- 
Henry ditch from Halfway Coulee, Sask., 1915-16. 
Strong's ditch near Eastend, Sask., 1909- 
Morrison's ditch near Eastend, Sask., 1911; 1913-1915. 
Maple Creek Cattle Co.'s ditch near Oxarart, Sask., 1916. 
F. Cross's ditch near Dorrell, Sask., 1912- 
Barroby ditch near Ravenscrag, Sask., 1914. 
A. M. Cross's ditch near Eastend, Sask.,,1914; 1917- 
Bolingbroke ditch near Eastend, Sask., 1914. 
Bowrey ditch near Barnard, Mont., 1914-15. 
Bock Creek canal near Hinsdale, Mont., 1905-1907.
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PUBLICATIONS RELATING TO WATEB SUPPLY.

UNITED STATES.

Numbers of United States Geological Survey water-supply papers containing results 
of stream measurements in Milk and St. Mary River basins, 1899-1916.

Year.

1899o............ .............
19006.........................
1901..........................
1902. .........................
1903..........................
1904..........................

1906..........................
1907-8........................

Hudson 
Bay and 

upper 
Mississippi 

River 
basins.

36
49

66,75
85

100
130
171
207
245

Missouri 
River 
basin.

37,39

66,75
84
99

130
172
208
246

Year.

1909.........................

1911.........................
 1912.........................
1913.........................
1914.........................
1 Q1 R

1916.........................

Hudson 
Bay and 

upper 
Mississippi 

River 
basins.

265
285
305
825
355
385
405
435

Missouri 
River 
basin.

266
286
306
326
oec

386
406
436

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply Paper 39. Tables 
of monthly discharge for 1899 in Twenty-first Annual Report, Part IV.

6 Rating tables and index to Water-Supply Papers 47-52 contained in Water-Supply Paper 52. Tables 
of monthly discharge for 1900 in Twenty-second Annual Report, Part IV.

The Fifth Biennial Report of the State engineer of Montana for 1911-12 contains 
monthly summary tables of stream-flow data for Montana down to 1911. The sixth 
Biennial Report contains similar data for 1912 and 1913.

CANADA.

Stream-flow data collected in the basins of St. Mary and Milk rivers in Canada can 
be found in Reports of Hydrometric Surveys published by the Irrigation Branch 
(now Reclamation Service), Department of Interior, Canada. The reports are pub 
lished on a calendar year basis for the years 1908 to 1916, one volume for each year. 
For 1917 and 1918 the results are given for the year ending September 30.



INDEX.

Accuracy ol monthly or yearly means....... 18
Acre-foot, definition of....................... 10
Aetna Creek, miscellaneous measurements

on, near Aetna, Alta............. 139
Agency ditch, discharge measurements of,

near Harlem, Mont............ 501-507
miscellaneous measurements on......... 560

Alberta Railway & Irrigation Co., gaging sta 
tion established by.............. 9

Alberta Railway & Irrigation Co.'s canal, dis 
charge measurements of, at and 
near Kimball, Alta.... 125-133,138,140

discharge measurements of, at Spring
Coulee, Alta-................. 134-137

flume No. 2 on, plate showing........... 125
head gates of, on Spring Coulee, plate

showing......................... 134
intake and dam of, plate showing........ 125
waste gates of, plate showing............ 134

Alkali Creek, Mont., misceUaaeous measure 
ments on...................... 559,560

Authorization of the work................... 9

B.

Babb, Mont., discharge measurements of
Boulder Creek near.............. 138

discharge measurements of Kennedy
Creek near................... 90-91,138

of overflow from Swiftcurrent Creek at-.. 36 
of St. Mary River at and near........... 21-43
of Swifteurrent Creek near........... 82-90,138

Bare Creek, Canada, miscellaneous measure 
ments on........................ 571

Barnard, Mont., discharge measurements of
Bowrey ditch near............... 556

discharge measurements of Horse Creek
near........................... 462-465

of Rock Creek near................ 452-455
Barnett's ditch, Canada, miscellaneous meas 

urements on .................... 575
Barroby ditch, discharge measurements of,

near Ravenscrag, Sask........... 554
Bate Creek, discharge measurements of, at

Bate's ranch, Sask............ 429-432
Battle Creek, Sask., discharge measurements

of Henry ditehnear............ 522-523
discharge measurements of J. A. Gafi

ditch near..................... 520-552
of Lindner Creek near............. 516-519
olSpangler ditch near.............. 541-^43
of Wilson ditch near__............. 523

Page. 
Battle Creek, discharge measurements of, at

international boundary.-....... 316-317
discharge measurements of, at Nash's

ranch, Sask.................... 308-315
at Stirling's ranch, Sask........... 307-308
at Tenmik Police Detachment,

Sask........................... 292-300.
at Wilkes's ranch, Sask............ 300-307
near Chinook, Mont............... 317-328

hydrograph of, at Nash's ranch, Sask. In pocket 
miscellaneous measurements on... 571,572,573 

Bear Galch Creek, Canada, miscellaneous
measurements on.. 561,562,563,564,565 

Beaver Creek, discharge measurements of,
near Malta, Mont.............. 441-442

discharge measurements of, near Saco,
Mont.......................... 443-447

miscellaneous measurements on.......... 560
Beaver Creek overflow, discharge measure 

ments of, near Bowdoin, Mont. 447-451 
Beaver oil well artesian flow, Canada, miscel 

laneous measurements on...... 565,566
Belanger, Sask, discharge measurements of

Frenchman River near......... 342-343
Belaager Creek, discharge measurements of,

at Garrison's ranch, Sask....... 385-388
discharge measurements of, at Oakes's

ranch, Sask.................... 388-393
miscellaneous measurements on.... 573,574,577

Bigbreed Creek, discharge measurements of,
near Buzzard's ranch, Sask.-.. 436-439 

Blackfeet Glacier, location of................. 18
Blacktail Creek, discharge measurements of,

at Garissere's ranch, Sask...... 412-414
miscellaneous measurements on......... 574,

575,576,577
Bluff Creek, Canada, miscellaneous measure 

ments on........................ 577
Bolingbroke ditch, discharge measurements

of, near Eastend, Sask......... 555^558
Boulder Creek, dischrage measurements of,

near Babb, Mont................ 138
emptying of............................. 20

Boundary Creek, Alta., discharge measure 
ments of Fidler Brothers' ditch 
at............................. 124-125

Boundary Creek, description of.............. 20
discharge measurements of, at Fidier's

ranch, Alta...................... 91-95
miscellaneous measurements on,... 138,139-140 

Bowdoin, Mont., discharge measurements of
Beaver Creek overflow near.... 447-451

Bowrey ditch, discharge measurements of,
near Barnard, Mont............. 556
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Breed Creek, Canada, miscellaneous measure 
ments on........................ 574

Browning, Mont., discharge measurements of
North Fork of Milk River near. 235-237 

discharge measurements of Reclamation
Service St. Mary canal near.... 123-124

Buzzard's ditch, Canada, miscellaneous meas 
urements on..................... 576

Buzzard's ranch, Sask., discharge measure 
ments of Bigbreed Creek near.. 436-439 

discharge measurements of Frenchman
River at................... 363-365,370

of Littlebreed Creek near.......... 439-441

C.

Calf Creek, Canada, miscellaneous measure 
ments on.......... 573,574,575,576,577

Canada, commissioners of, on the Interna 
tional Joint Commission......... 2

Canadian Reclamation Service, collection 
and compilation of stream-flow 
records by....................... 7,9

gaging station of, at Milk River, Alta.,
plate showing................... 160

records first published by............... 10
Canals, gaging-station records on, in Milk

River basin........... 475-558,559,560
gaging-station records on, in St. Mary

River basin........... 123-137,138,140
Cardston, Alta, discharge measurements of

Lee Creek at.................. 107-111
Chinook, Mont., dam on Lodge Creek near,

plate showing................... 237
Discharge measurements of Battle Creek

near........................... 317-329
of Cook canal near................. 527-534
of Fort Belknap canal near........ 475-483
of Lodge Creek near............... 268-270
of Matheson canal near............ 534-540
of Milk River at................... 211-212
of Paradise Valley canal near...... 485-493
of Reser ditch near.................. 514
of West Fork ditch near........... 514-516
of Winter-Anderson canal near.... 484-485

establishment of gaging station at....... 9
Clarke, H. T., north ditch and south ditch, 

discharge measurements of, near 
Eagle Butte, Alta............. 511-512

Clear Creek, Mont., miscellaneous measure 
ments on........................ 560

ConcreteCoulee,Canada,misceUaneousmeas-
urements on........... 574,575,576,577

Consul,Sask.,discharge measurements of Gil-
christ ditch near............... 523-524

dischargemeasurementsof James McKin-
non ditch near.................. 525

of Richardson ditch near.......... 524-525
of Stirling & Nash ditch near...... 525-527

Control, definition of........................ 10-11
disturbances of.......................... 13-14

Cook canal, discharge measurements of, near
Chinook, Mont................ 527-534

Cook's ranch, Alta., discharge measurements
of St. Mary River at............ 43-52

hydrograph of St. Mary River at.. In pocket. 
Cottonwood Creek, Mont., miscellaneous

measurements on.............. 560

Page.
Coulee, Sask., discharge measurements of

Wood & Anderson ditch near... 541
Coulee, unnamed, Canada, miscellaneous

measurements on............... 565
Creeks, unnamed, Canada, miscellaneous

measurements on ........ f 561,568,574
Cross's, A. M., ditch, discharge m easurements

of, near Eastend, Sask..... 554-555,574
Cross's, F., ditch, dischargemeasurementsof,

near Dorrell, Sask............. 551-553
Cross's, H., ditch, Canada, miscellaneous

measurements on............... 575
Cross'sranch, Sask., discharge measurements 

of North Branch of Frenchman 
River at...................... 414-422

Cypress Lake overflow, Canada, miscellane 
ous measurements on......... 575,576

D.
Data, stream-flow, accuracy of, conditions

affecting......................... 13-18
stream-flow, accuracy of, degree required. 12-13 

explanation of....................... 11-12
Davis Coulee, Canada, miscellaneous meas 

urements on.................. 566,567
Davis Creek, discharge measurements of, at

Drury's ranch, Sask.......... 399-405
miscellaneous measurements on....... 573,574

Dead Horse Coulee, Canada, miscellaneous  
measurements on............. 562,564

Deadhorse Creek, Canada, miscellaneous
measurements on.... 561,562,563,566

Deer Creek, discharge measurements of, at 
Deer Creek Cattle Co.'s ranch, 
Alta........................... 254-255

discharge measurements of, at Dlckin-
son's ranch, Alta.............. 252-254

miscellaneous measurements on......... 561,
563,565,566,570

Deer Creek Cattle Co.'s west ditch, and east 
ditch, discharge measurements 
of, near St. Kilda, Alta........ 507-510

Definition of terms........................... 10-11
Denniel Creek, discharge measurements of,

near Val Marie, Sask.......... 432-436
Dickinson ditch, Canada, miscellaneous

measurements on...........~... 566
Dickinson's ranch, Alta., discharge measure 

ments of Deer Creek at........ 252-254
Dip Creek, Canada, miscellaneous measure 

ments on. ....................... 574
Discharge, computations of, from measure 

ments........................... 11-12,
mean monthly, accuracy in, determina 

tions of.......................... 18
Discharge rating curve, precision of.......... 14
Discharge records, conditions affecting accu 

racy of.......................... 13-18-
Dodson, Mont., dam on Milk River near, 

before installation of movable 
crest gates, plate showing....... 212

dam on Milk River near, with movable 
crest gates and service bridge in 
place, plate showing............. 212

Dorrell, Sask., discharge measurements of F.
Cross's ditch near............. 551-553.

discharge measurements of Rose Creek
at............................. 422-425.
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Doyles Coulee, Canada, miscellaneous meas 
urements on...... 574,575,576,577,578

Drake, E. F., letter of transmittal........... 7
Drury's ranch, Sask., discharge measure 

ments of Davis Creek at....... 399-405
discharge measurements of Fairwell Creek

at............................. 405-412
Dry Coulee, Canada, miscellaneous measure 

ments on....................... 575

E.

Eagle Butte, Alta." discharge measurements 
of H. T. Clarke north ditch and 
south ditch near.............. 511-512

Eastend, Sask., dam on Frenchman River
near, plate showing............. 351

discharge measurements of A. M. Cross's
ditch near..................... 554-555

of Bolingbroke ditch near......... 555-556
of Frenchman River at............ 351-358
of Morrison's ditch near........... 549-550
of Strong ditch near................ 544-549

hydrograph of Frenchman Riverat.. .In pocket 
Eastern crossing of international boundary, 

discharge measurements of Milk 
River at...................... 183-192

English ditch, discharge measurements of,
near Thelma, Alta............. 512-513

English's ranch, Alta., discharge measure 
ments of Thelma Creek at..... 270-274

Enright & Strong's dam on Frenchman River,
Sask.,plate showing............. 351

Errors, elimination of........................ 13-18
Exeter Creek, Mont., miscellaneous measure 

ments on........................ 559
Explanation of data......................... 11-12

F.

Fairwell Creek, discharge measurements of,
at Drury's ranch, Sask........ 405-412

Fairwell Creek, and branches, Canada, mis 
cellaneous measurements on... 573,574

Fidler Brothers' ditch, discharge measure 
ments of, at Boundary Creek, 
Alta........................... 124-125

Fidler's ranch, Alta"., discharge measure 
ments of Boundary Creek at..... 91-95

Fifteenmile Coulee, Mont., miscellaneous
measurements on................ 560

Fireguard -Creek, Canada, miscellaneous
measurements on.............. 577,578

Floods in Milk River basin, records of....... 558
Flow, computation of, from discharge

measurements................... 11-12
Fornfeist ditch, discharge measurements of,

near St. Kilda, Alta........... 510-511
Fornfeist ranch, ditch on, miscellaneous

measurements on................ 570
Fort Belknap canal, discharge measurements

of, near Chinook, Mont........ 475-483
Fort Belknap canal, miscellaneous measure 

ments on........................ 559
Fort Belknap Indian dam on Milk River, 

near Harlem, Mont., plate show 
ing........:..................... 351

Fourmile Creek, Canada, miscellaneous
measurements on................ 572

Fourmile Coulee, Canada, miscellaneous
measurements on......."....... '572,573

Frenchman River, discharge measurements
of, at Buzzard's ranch, Sask..... 363-

365,370 
discharge measurements of, at Eastend,

Sask........................... 351-358
at Gordon's ranch, Sask........... 344-345
at Huff's ranch, Sask.............. 362-363
at international boundary......... 368-370
at Martin's ranch, Sask........ 366-367,370
at Phillips's ranch, Sask....... 345-350,358
at 76 ranch, Sask.................... 358-362
near Belanger, Sask............... 342-343

Ennght & Strong's dam on, plate show 
ing.............................. 351

hydrograph of, at Eastend, Sask... In pocket, 
at Martin's ranch, Sask ........ In pocket.

miscellaneous measurements on.......... 560,
573,574,575,576,578

North Branch of, discharge measure 
ments of, at Cross's ranch, 
Sask........................... 414-422

miscellaneous measurements on...... 573,
574,575,578 

Fuller, E. S., discharge integrator devised
by............................... 17

Gaff, J. A., ditch, discharge measurements
of, near Battle Creek, Sask..... 520-522

Gaff Creek, Canada, miscellaneous measure 
ments on........................ 572

Gage heights, application of, to the rating
table............................. 17-18

Gage readings, frequency of.................. 16-17
refinement of............................ 14-16

Gaging stations, list of..................... 579-581
Garissere's ranch, Sask., discharge measure 

ments of Blacktail Creek at.... 412-414
Garrison's ranch, Sask., discharge measure 

ments of Belanger Creek at.... 385-388
Gilchrist ditch, discharge measurements of,

near Consul, Sask.............. 523-524
Gilchrist's ranch, Sask., discharge measure 

ments of Sucker Creek at...... 378-385
Gordon's ranch, Sask., discharge measure 

ments of Frenchman River at.. 344-345
Gray burn Creek, Canada, miscellaneous

measurements on................ 572
Grover, N. C., and Hoyt, J. C., accuracy of

stream-flow data................. 12-18
Gunn's ranch, Sask., discharge measure 

ments of Mule Creek at........ 426-428

H.

Halfbreed Creek, Canada, miscellaneous
measurements on.. 561,562,563,564,567

Halfway Coulee, Sask., discharge measure 
ments of Henry ditch from....... 544

Hall's ranch, Canada, miscellaneous measure 
ments on ditch at................ 570

Hammond's ranch, Sask., discharge measure 
ments of Middle Creek at...... 286-292
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Page. 
Harlem, Mont., dam on Milk River near,

plate showing.................... 351
discharge measurements of Agency ditch

near........................... 501-507
Harlem canal, discharge measurements of,

near Zurich, Mont............. 493-500
miscellaneous measurements on.......... 559

Hartt's ranch, discharge measurements of
Lodge Creekat................ 256-259

Havre, Mont., discharge measurements of
Milk River at.................. 193-211

gaging station moved to.................. 9
Havre Irrigation Co.'s canal, Mont., miscel 

laneous measurements on........ 560
Henry ditch, discharge measurements of,

near Battle Creek, Sask........ 522-523
Henry ditch from Halfway Coulee, Sask.,

discharge measurements of....... 544
Hester's ranch, Alta., discharge measure 

ments of Lodge Creek at....... 259-261
Hewitt's ranch, Sask., discharge measure 

ments of Lonepine Creek at.... 393-398
Hinsdale, Mont., discharge measurements of

Milk River at.................. 226-231
discharge measurements of Rock Creek

near........................... 455-461
of Rock Creek canal near........... 557-558

hydrograph of Milk River at........In pocket.
Horse Creek, discharge measurements of,
  near Barnard, Mont........... 462-465

Hoyt, John C., letter of transmittal.......... 7
Grover, N7. C., and, accuracy of stream- 

flow data........................ 12-18
Hudson Bay divide, near Browning, Mont., 

discharge measurements of 
United States Reclamation Serv 
ice St. Mary canal near........ 123-124

Huff's ranch, Sask., discharge measurements
of Frenchman River at........ 362-363

I.

Indian canal, Mont., miscellaneous measure 
ments on........................ 559

Integrator, discharge, use of.................. 17
International boundary, discharge measure 

ments of St. Mary River at and 
near...................'.......... 43-64

International Joint Commission, authoriza 
tion of publication by........... 9

names of................................. 2

K.

Kennedy Creek, description of............... 20
discharge measurements of, near Babb,

Mont........................ 90-91,138
miscellaneous measurements on......... 561,

562,563,564,567
Kimball, Alta., discharge measurements of 

Alberta Railway & Irrigation 
Co.'s canal at and near. 125-133,138,140 

discharge measurements of Rolph Creek
near........................ 96-102,139

of St. Mary River near........... 53-64,138
establishment of gaging station at....... 9
gaging station on St. Mary River near,

plate showing................... 21

Page. 
Kimball, Alta Continued.

hydrograph of St. Mary River near.,. In pocket, 
intake and dam of Alberta Railway & 

Irrigation Co.'s canal at, plate 
showing......................... 125

Knight's ranch, Alta., discharge measure 
ments of North Fork of Milk 
River at....................... 246-249

L.

Larb Creek, Mont., miscellaneous measure 
ments on........................ 560

Lay ton's ranch, Alta., discharge measure 
ments of Lee Creek at......... 102-107

Lee Creek, description of.................... 20
discharge measurements of, at Cardston,

Alta........................... 107-111
at Layton's ranch, Alta............ 102-107

miscellaneous measurements on......... 139
Lethbridge, Alta., discharge measurements

of St. Mary River near........... 64-71
hydrograph of St. Mary River near.. In pocket. 

Letter of transmittal......................... 7
Lindner ditch, discharge measurements of,

near Battle Creek, Mont....... 516-519.
Littlebreed Creek, discharge measurements

of, near Blizzard' s ranch, Sask.. 439-441 
miscellaneous measurements on......... 578

Little Pinto Creek, Canada, miscellaneous
measurements on................ 577

Lodge Creek, discharge measurements of, at
Hartt's ranch, Alta............ 256-259

discharge measurements of, at Hester's
ranch, Alta.................... 259-261

at international boundary......... 261-267
near Chinook, Mont............... 268-270

hydrograph of, near international bound 
ary.. ................:...... In pocket.

miscellaneous measurements on......... 559,
560,570,571 

North Chinook Irrigation Co.'s dam on,
plate showing................... 237

East Branch of, Canada, miscellaneous
measurements on.............. 570,571

Lonepine Creek, discharge measurements of,
at Hewitt's ranch, Sask........ 393-398

miscellaneous measurements on........ 573,574
Lonely Valley River, Canada, miscellaneous

measurements on................ 561
Lost River, Canada, miscellaneous measure 

ments on.................. 561,562,567
Lower St. Mary Lake, location of............ 18

M.
McCoy's ranch, Sask., dischaVge measure 

ments of East Branch of Mc- 
Eachran Creek at.............. 467-468

discharge measurements of McEachran
Creek at....................... 465-467

MeDermott Lake, Mont., drainage area of... 20 
discharge measurements of Swifteurrent

Creek at, outlet of........... 72-76,138
gaging station on Swifteurrent Creek at

outlet of, plate showing.......... 72
Macdonald Creek, Canada, miscellaneous

measurements, on.............. 567,568
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McEachran Creek, discharge measoreateats
of, at MeCoy's ranch, Sask..... 465-467

East Branch of, discharge steasarements
of, at MeCoy's ranch, Sask..... 467-468

miscellaaeoas measurements on...... 578
Mackie Creek, Canada, miscellaneous meas 

urements on................... 564,568
Mackie's Saudi, Alta., discharge measure 

ments of North Fork of Milk 
River aear.................... 249-251

discharge measurements of South Fork
ofMilkRiverat............... 155-160

McKinnon, James, ditch, discharge measure 
ments of, near Consul, Sask...... 525

McKinnon ditch, Canada, miscellaneous
measurements oa................ 572

MacKinnon's ranen, Alta. , discharge measure 
ments of Middle Creek at...... 274^379

Magrath, Alta., discharge measurements of
Pothole Creek near............ 116-123

flume No. 2 <OH Alberta Railway & Irriga 
tion Co.'s canal below, plate show 
ing.............................. 125

Malta, Mont., discharge measurements of
Beaver Creek near............. 441-442

discharge measurements of Milk River
at............................. 212-325

hydrograph of Milk River at......... In pocket.
Many Glacier, Mont., discharge measurements

of Swifteurrent Creek at..... 72-76,138
Mapte Creek Cattle Co/s diteh, discharge 

measurements of, near Oxarart, 
Sask............................. 551

Marshall & Gaff ditch, discharge measure 
ments of, near Tenmile Police 
Detachment, Sask............... 528

miscellaneous measurements on.......... 572
Martin's ranch, Sask., discharge measure 

ments of Frenchman River at... 866- 
367,370

hydrograpfa <a£ Frenchman River at.. In poeket. 
Matfaeson canal, discharge measurements of,

near CMnook, Mont........... 334-540
Middle Creek, discharge measurements of,

at Hanunond's ranch, Sask.... 286-292
discharge measurements of, at MaeKin-

non's ranch, Alta_........... 274-279
at Ross'srancfa, Sask.............. 279-286

miscellaneous measurementsott........ 670,571
Milk River, Alta., gaging station of Canadian 

Reclamation Service at, plate 
showing......................... 160

Mitt: River, dam on, near Dodam, Mont., 
before installation of movable 
crest gates, plate showing....... 212

dam on, near J>odson, Mont., with msv- 
able crest gates and service bridge 
in place, plate showing.......... 212

discharge measurements of, at Chinook,
Mont.........._............. SL1-212

at eastern crossing of Luteriaatioaa!
boandary, Mont.,............. m-»2

at Havre, Mont................... 193-211
atffinsdale,M<»Bt...._.......... 22S-S1
at Malta, Moat.................... 212-2§i

Milk Rlirar,
discharge measaresient of Coafd.

at Milk'River, Alta............... 160-169
at Pendant d'Oreille Police Detach-

arent, Alta..............'...... 176-1«3
at Writing-^n-Stone Police Detach 

ment, Alta.................... 169-176
near Vandalia, Moat.............. 231-235

establishment of first gaging station on.. 9
hydrograph of, at eastern crossing,. In pocket.

at Havre, Mont................ In pocket.
at Hinsdale, Mont............. In pocket.
at Malta, Mont................. In pocket.
at Milk River, Alta............ In pocket.
near Vaadalia, Mont........... In pocket.

international gaging station on, at eastern
crossing, plate showing.......... 160

miscellaneous measurements oa... §59,560,864 
Middle Fork of, miscelbaieotts measure-

mentson........................ 559
North Fork of, discharge measurements

of, at Knight's ranch, Alta... .246-249
discharge measurements of, near

BrowHinf,Mont............ 235-237
near international boundary... 237-346 
near Maekie'sranch, Alta..... 249-251

international gaging station on, plate
showing......................... 237

miscellaneous measurements on..... 559
South Fork of, discharge measurement*

of, at Maekie's ranch, Alta..... 155-160
discharge measurements of, near in 

ternational boundary.......... 143-154
miscellaneous measurements on... 559,560

Milk River drainage fcasia, general features  
of............................. 14&-142

gaging station records in. .............. 143-578
map of... '. ......................... la poek«4,

Miners Coulee, Canada, miscellaneous meas-
ureuseats on... 561,562,568,364,565,588 

Miners Creek, Canada, miscellaneous meas-
urementsoB............... ... 564

Mink Creek, Canada, miscellaneous measure 
ments on...................... 572, §73

Mitchell Cpeek, Canada, misceUaaeotis meas 
urements OH..................... 571

Moleste&d Coulee, Canada, miscellaneous
measurements on................ 578

Morriswa Bros.' ditch, Canada, miscellaneous
measurements on................ 574

Merrisen's ditch, discharge measrareaaeBts of,
near Eastend, Sask............ 549-530

Male Creek, discharge measureraants of, at
Gunn's ranch, Sask........... 426-428

miscellaneous measurements on....... 575,578

N.

Nash's ranch, Sask., discharge measurements
of Battle Creekat.............. 308-315

hydrograph of Battle Creek at..... la poeket.
Nashua, Moult., discharge measurements of

Pomtpia&Creek at............ 468-475
Nmemile Coulee, Canada, xalsoeOaneous

measurements OB................ 572
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North Chinook Irrigation Co.'s dam. on Lodge
Creek, Mont., plate showing..... 237

O.

Oakes's ranch, Bask.,discharge measurements
of Belanger Creek at........... 388-393

Ogne Coulee, Canada, miscellaneous meas 
urements on..................... 578

Otter Coulee, Canada, miscellaneous meas 
urements on..................... 578

 Oxarart, Sask., discharge measurements of 
Maple Creek Cattle Co.'s ditch 
near............................. 551

Oxarart Creek, discharge measurements of, at
Wylie's ranch, Sask........... 370-377

P.

Pakowki Lake, location of................... 142
Paradise canal, Mont., miscellaneous meas 

urements on..................... 559
Paradise Valley canal, discharge measure 

ments of, near Chinook, Mont.. 485-493
Pearse's, S., ditch, Canada, miscellaneous

measurements on.............. 575,576
Pendant d'Oreille Police Detachment, Alta., 

discharge measurements of Milk 
River at....................... 176-183

Peoples Creek, Mont., miscellaneous meas 
urements on..................... 560

Petrif.ad Coulee, Canada, miscellaneous
measurements on.......... 576,577,578

Phillips's ranch, Sask., discharge measure 
ments of Frenchman River 
at......................... 345-350,358

Pinepound Creek, description of............. 20
discharge measurements of, near Spring

Coulee, Alta................... 112-115
Police Coulee, Canada, miscellaneous meas 

urements on..................... 563
Police Creek, tributary of Frenchman River,

miscellaneous measurements on 577,578 
tributary of Milk River, miscellaneous

measurements on.. 561,562,564,565,568
Porcupine Creek, discharge measurements of,

at Nashua, Mont.............. 468-475
Pothole Creek, description of................. 20

discharge measurements of, near Ma-
grath (lower station), Alta..... 120-123

near Magrath (upper station), Alta. 116-119
Pritchard Coulee, Canada, miscellaneous

measurements on................ 562
Publications relating to water resources,

list of........................... 581

R.

Rating table, application of gage heights to.. 17-18 
Ravenscrag, Sask., discharge measurements

of Barroby ditchnear........... 554
Read Creek, Canada, miscellaneous measure 

ments on........................ 571
Records, revision of......................... 10
Red Creek, Canada, miscellaneous measure 

ments on...... 561,562,564,565,568,569
Red River, Canada, miscellaneous measure 

ments on...................... 563

Reser ditch, discharge measurements of, near
Chinook, Mont................... 514

Richardson ditch, discharge measurements of,
near Consul, Sask.............. 524-525

miscellaneous measurements on......... 572
Rock Creek, discharge measurements of, near

Barnard, Mont................ 452,455
discharge measurements of, near Hinsdale

Mont.......................... 455-461
miscellaneous measurements on.......... 560

Rock Creek canal, discharge measurements of,
near Hinsdale, Mont........... 557-558

Rocky Coulee, Canada, miscellaneous meas 
urements on..................... 569

Rocky Creek, Canada, miscellaneous meas 
urements on..................... 576

Rocky Mountains, precipitation in.......... 18
Rolph Creek, description of.................. 20

discharge measurements of, near Kimball,
Alta....................... 96-102,139

near Taylorville, Alta............ 95-96,139
Rose Creek, discharge measurements of, at

Dorrell, Sask....,..!.......... 422-425
miscellaneous measurements on........ 574,577

Ross's ranch, Sask., discharge measurements
of Middle Creek at............. 279-286

Run-off (depth in inches), definition of...... 10

S.

Saco, Mont., discharge measurements of
Beaver Creek near............. 443-447

Sage Creek, Mont., miscellaneous measure 
ments on........................ 560

Sage Creek, Canada, miscellaneous measure 
ments on........................ 569

St. Kilda, Alta., discharge measurements of 
Deer Creek Cattle Co.'s west ditch 
and east ditch, near........... 507-510

discharge measurements of Fornfeist
ditch near..................... 510-511

St. Mary River, discharge measurements of,
at and near Babb, Mont.......... 21-43

discharge measurements of, at Cook's
ranch............................ 43-52

near Kimball, Alta.............. 53-64,138
near Lethbridge, Alta............... 64-71

diversion from, limits of.................. 19
establishment of first gaging station on.. 9 
gaging station on, at international

boundary, plate showing........ 21
hydrograph of, at Cook's ranch..... In pocket.

at international boundary...... In pocket.
near Lethbridge, Alta.......... In pocket.

miscellaneous measurements on.... 138,139,140
near Babb, Mont., plate showing........ 21
siphon crossing, plate showing........... 123
tributaries of............................ 18,20

St. Mary River basin, altitudes in........... 19
gaging-station records in................ 21-140
general features of....................... 18-20
map of............................. In pocket.

Schultz & Ereaux canal, Mont., miscellaneous
measurements on................ 560

Scope of the re port.......................... 9-10
Second-foot, definition of.................... 10
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Second-foot per square mile, definition of.... 10
76 ranch, Sask., discharge measurements of

Frenchman River at........... 358-362
Sexton Creek, Canada, miscellaneous meas-

ments on........................ 571
Sherburne Lake dam, Mont., discharge meas 

urements of Swiftcurrent Creek 
below........................... 77-82

gaging station on Swiftcurrent Creek be 
low, plate showing............... 72

Shotgun Coulee, Canada, miscellaneous meas 
urements on..................... 578

Shotgun Creek, Canada, miscellaneous meas-
ments on........................ 577

.Sims's ditch, Canada, miscellaneous measure-
mentson........................ 569

Sixmile Coulee, Mont., miscellaneous measure 
ments on........................ 560

Sixmile Coulee, Canada, miscellaneous meas 
urements on................... 572,573

Sixmile Creek, discharge measurements of, at
Soderstrom's ranch, Sask...... 329-331

discharge measurements of, at Spangler's
ranch, Sask.................... 331-336

miscellaneous measurements on........ 572,573
Snake Creek and branch of, Canada, miscel 

laneous measurements on........ 139
140,575,577

See also Denniel Creek. 
Snake Creek, Mont., miscellaneous measure 

ments on....................... 1 560
Soderstrom's ranch, Sask., discharge meas 

urements of Sixmile Creek at.. 329-331 
Spangler ditch, discharge measurements of,

near Battle Creek, Sask...... 541-543
Spangler's ranch, Sask., discharge measure 

ments of Sixmile Creek at... 331-336 
Spring at Drader ranch, Canada, miscella 

neous measurements on........ 567
Spring Coulee, Alta., discharge measure 

ments of Alberta Railway & Irri 
gation Co'.s canal at.......... 134-137

discharge measurements of Pinepound
Creek near..................... 112-115

head gates of Alberta Railway & Irriga 
tion Co.'s canal on, plate showing 134 

Spring Creek, tributary to Battle Creek, Cana 
da, miscellaneous measurements 
on............................. 572,573

tributary to Frenchman River, Canada,
miscellaneous measurements on. 573, 

574,575,576 
tributary to Lodge Creek, Canada, mis-

cellane&us measurements on... 570,571 
tributary to Milk River, miscellaneous

measurements on...... 562,563,565,569
Stage-discharge relation, definition of........ 10

disturbances of.......................... 13-14
Stations, gaging, method of describing....... 11
Stirling & Nash ditch, discharge measure 

ments of, near Consul, Sask.... 525-527
Stirling's ranch, Sask., discharge measure 

ments of Battle Creek at....... 307-308
Stream-flow data, accuracy of............... 12-18
Strong ditch, discharge measurements of, near

Eastend, Sask................. 9544-54

Page. 
Sucker Creek, discharge measurements of, at

Gilchrist's ranch, Sask......... 378-385
miscellaneous measurements on......... 573

Swiftcurrent Creek, description of........... 20
discharge measurements of, at Many

Glacier, Mont............... 72-76,138
below Sherburne Lake dam, Mont.. 77-82 
near Babb, Mont.................... 82-90

gaging station on, at outlet of McDermott
Lake, Mont, plate showing...... 72

below Sherburne dam, Mont., plate
showing......................... 72

overflow from, discharge measurements
of, at Babb, Mont.............. 36,138

. T.

Taylorville, Alta., discharge measurements of
Rolph Creek near............ 95-96,139

Tenmile Creek, discharge measurements of, 
near Tenmile Police Detachment, 
Sask........................... 337-342

miscellaneous measurements on......... 573
Tenmile Police Detachment, Sask., discharge 

measurements of, Battle Creek 
at............................. 292-300

discharge measurements of Marshall &
Gaff ditch near................... 520

Terms,definitions of........................ 10-11
Thelma, Alta., discharge measurements of

English ditch near.........'.... 512-513
Thelma Creek, discharge measurements of, 

at English's ranch, near Thelma, 
Alta........................... 270-274

ThreemileCoulee, Mont., miscellaneous meas 
urements on..................... 560

Transmittal, letter of........................ 7

U.

United States Geological Survey, gaging sta 
tion established by.............. 9

records first published by ............. 10
United States Reclamation Service, dam of ,at 

Vandalia, Mont., plates showing 
pool above and crest gates of..... 231

St. Mary canal of, discharge measure 
ments of, near Browning, Mont 123-124 

drop No. 2 of, plate showing......... 123
siphon of, crossing St. Mary River,

plate showing................... 123
Upper St. Mary Lake, location of............ 18
Uses of stream-flow records.................. 12

V.

Val Marie, Sask., discharge measurements of
Denniel Creek near............ 432-436

Vandalia, Mont., dam of United States Rec 
lamation Service at, plates show 
ing pool above and crest gates of. 231 

discharge measurements of Milk River
near........................... 231-235

hydrograph of Milk River near..... In pocket.
Verdigris Coulee, Canada, miscellaneous

measurements on.......... 563,569,570
Verdigris Creek, Canada, miscellaneous meas 

urements on..................... 562
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Warlodge Creek and branch of, Canada, mis 
cellaneous measurements on... 573,574

Watson's Coulee, Canada, miscellaneous
measurements on................ 574

West Fork ditch, discharge measurements of,
near Chinook, Mont........... 514-516

Whitemud Coulee, Canada, miscellaneous
measurements on.............. 572,573

Whitewater Creek, Mont., miscellaneous
measurements on................ 560

Wilkes's ranch, Sask., discharge measure 
ments of Battle Creek at....... 300-307

Willow Creek, description of................. 20
Wilson ditch, discharge measurements of,

near Battle Creek, Sask......... 523
Winter-Anderson canal, discharge measure- 

meats of, near Chinook, Moat. 484-485

Wood & Anderson ditch, discharge measure 
ments of, near Coulee, Sask...;., 541 

Canada, miscellaneous measurements on. 572
Wood & Anderson south ditch from White- 

mud Coulee, Sask., discharge 
measurements of................ 540

Writing-on-stone Police Detachment, Alta.,- 
discharge measurements of Milk 
River at....................... 16&-176

Wylie'« ranch, Sask., discharge measurements
of QxarartCreekat............ 370-377

Z.

11Zero flow, point of, definition of.............
Zurich, Mont., discharge measurements of

Harlem canal near............. 493-500

o



U. 8. GEOLOGICAL 8URVIY
WATER-SUPPLY PAPER 491 PLATE

FOrTT
A&SINMSOINE 

'* MILITARY T
/ w*  * *^- **r \.'_> * wCanadian Gaging Stations O 

International Gaging Stations 

United States Gaging Stations 

Drainage Area Boundary

GAGING STATIONS

ST. MARY RIVER BASIN

Stream or Oanal.

8t. Mary River                    
St. Mary River                    
6t. Mary River                    
6t. Mary River                    
8t. Mary River                    
Swlftourrent Creak                 
Swift current Creek                
Swlftourrent Creek                 
Kennedy Creak       .         
Boundary Creek                   
Ralph Creek                    
Rolph Creek                      
Lee Creek                     
Lea Creek                     
Plnepound Creek                
Pothole Creek                    
Pothole Creek, lower etaUon         
U. 8. R. 8. 8t. Mary canal            
Fldler Broa. ditch - .            
Alberta Railway & Irrigation Co.'a Canal- 
Alberta Railway & Irrigation Co.'a Canal- 
Alberta Railway & Irrigation CO.'B Canal-

Location.

Babb. Mont.
Babb, Mont., below Swlftourrent Creek.
Cook'a ranoh. Alt*., near International boundary.
Klmball, Alta., near International boundary.
Lethbrldge, Alta.
Many Glacier, Mont.
Sherbume Lake, Mont.
Babb, Mont.
Babb, Mont.
Fldlar'a ranoh, Alta.
Taylorvllle, Alta.
Klmboll, Alta.
Layton'a ranch, Alta.
Cardaton, Alta.
Spring Coulee. Alta.
Magrath, Alta.
Magrath, Alta.
Hudaon Bay tilvld*, near Browning, Mont.
Boundary Creek, Alta.
Klmball, Alta.
Rolph Creek flu ma, Alta.
Spring Coulee, Alta.

MILK RIVER BASIN

Stream or oanal.

South Fork of Milk River         - 
South Fork of Milk River        - 
Milk River                  - 
Milk River                 - 
Milk Rlvar                    
Milk Rlvar                 - 
Milk River                  - 
Milk River                 - 
Milk River                  - 
Milk River-                   
Milk River   -              - 
North Fork of Milk Rlvar         - 
North Fork of Milk River         - 
Nork Fork of Milk River         - 
North Fork of Milk River _________
Deer Creek                  - 
Lodge Creek                  
Lodge Creek                   
Lodga Creek-  __        
Lodge Creek                  
Thelma Creek  _______ __     
Middle Creak                ~ 
Middle Creek    -   ----     -
Middle Creek                - 
Battle Creek                 
Battle Craek                 - 
Battle Creek               - 
Battle Creek .             - 
Battle Creek                - 
Slxmlle Creek                 
Slxmlle Craak                 
Temiie Creek_   __       
Fi nchman Rlvar              
Fi ehm-n River           
Fi norm - Rlvar                 
Frenchman River               
Fr-nchmen River__________-    
Frenchmen Rlvar             - 
French man River              
French man River              
Oxarart Creek __     _  ___  _.
Su eke r Creek _ -____      .
Belengar Craek                 
Balinger Creek            
Loneplne Creek-_            
Da via Creek                  
Felrwell Creek                 
Blaoktall Creek                 
North Branch, Frenchman Rlvar    
Ro*a Craak                   
Mule Creek                   
Bate Creek                  - 
Dannlal Creek                 
Big breed Craak                
Llttlebread Creek             - 
Beaver Creek                - 
Beaver Creek              
Beaver Creek overflow           
Rock Creek _________-__       
Rock Creak                   
Horse Creek                   
Me Each ran Creek _ ___       
Eaat Branch of McEachran Creek   
Poroupine Craak           
Fort Bel knap canal           
Wlntar-Anderaon oanal          
Paradlae Valley canal         
Harlem o*ne'              
Agency ditch              
Deer Creek Cattle Co.'a waat ditch   
Deer Creek Cattle Co.'a eaat ditch   
Fornfalat ditch             
H. T. ClarkA north ditch          
H. T. Clarke aouth ditch____   
Engllah ditch               
Raear dlton                   
Weal fork ditch _            
Llndner ditch                  
Maranall and Gaff ditch          
J, A. Gaff ditch              
Henry ditch    _  __        
Wllaon ditch    -      _ __   
Gllchrlat ditch              
Rlchardaon ditch __         _-
Jaa. McKlnnon ditch            
Stirling and Naah ditch           
Cook oanal               
Math aeon o trial _  _  _-___     
Wood-Anderaon ditch          
Spangler ditch       ____  _ .
Henry ditch                
Strong'a ditch                 
MorrUon'e ditch   _  _      
Mapla Creek Cattle Co.'a ditch     
F. CroBB'a ditch                
Berroby ditch             
A. M. Croaa'a ditch __     _____
Soling broke ditch               
Bowrey ditch    _____      
Rock Creek o*n»l             

Location.

International boundary. 
Mackia'a ranch, Alta. 
Milk Rlvar, Alta. 
Writing-on-stone. Alta. 
Pandant d'Orallle, Alta.
Eaatern croaalng of International boundary, Mont. 
Havre, Mont. 
Chinook, Mont. 
Malta, Mont. 
Hlnedala, Mont. 
Vandalla, Mont. 
Browning, Mont. 
International boundary. 
Knight1   ranch, Alta. 
Maokle'a ranoh, Alta. 
Dick! neon'a ranch, Alta. 
Hartt'e ranch, Alta. 
Hestar'a ranch, Alta. 
International boundary, Alta. 
Chinook, Mont. 
Engllah'a ranch, Alta. 
McKlnnon'a ranch, Alta. 
Roaa* ranch, Saak. 
Hammond'e ranch, Saak. 
Tanmlle Police Dataohment, Saak. 
Wllkea' ranch, Saak. 
Naeh'e ranoh, Saak. 
International boundary, Saak. 
Chinook, Mont. 
Soderetrom'a ranoh, Saak. 
Bpangler'a ranch, Saak. 
Ten mile Police Detachment, Saak. 
Balanger, Saak. 
Gordon'a ranch, Saak. 
Phllllp', ranch, Saak. 
Eaatand, Saak.   

76" ranch, Saak. 
Buzzard'a ranch. Saak. 
Martln'a ranch, Saak. 
International boundary. 
Wylla'a ranch, Saak. 
Gllchrt.t'e ranoh, Saak. 
Garrteon'a ranch, Saak. 
Oaka'a ranch. Sank. 
Hawltt'a ranch, Saak. 
Orury'a ranch, Saak. 
Drury'e ranch, Saak. 
Garlaaare'e ranch, Saak. 
Croaa'a ranch, Saak. 
Do-rell, Saak. 
Gunn'e ranoh, Saak. 
Bate'a ranch, Saak. 
Vel Maria, Saak. 
Buzzard'a ranoh, Saak. 
Near Coriander. Saak. 
Malta, Mont. 
Saco, Mont. 
Bowdoln, Mont. 
Barnard, Mont. 
Hlnedele, Mont. 
Barnard, Mont. 
McCoy'a ranch, Saak. 
McCoy'a ranch, Saak. 
Naahua, Mont 
Chinook, Mont. 
Chinook, Mont. 
Chinook, Mont. 
Zurich, Mont. 
Harlem, Mont. 
St. Kllda, Alta. 
St. Kllda, Alta. 
St. Kllda, Alta. 
Eagle Butts, Alta. 
Eagle Butte, Alta. 
Thelma, Alta. 
Chinook, Mont. 
Chinook, Mont. 
Battle Creek, Saak. 
Battle Craak, Saak. 
Battle Creek, Saak. 
Battle Creak, Saak. 
Battle Creek, Saak. 
Conaul, Saak. 
Conaul, Saak- 
Conaul, Saak. 
Conaul, Saak.
Chinook, Mont. ' 
Chinook, Mont. 
Coulee, Saak. 
Battle Creek, Saak. 
Halfway Coulae, Saak. 
Eaatend, Saak. 
Eaatend, Sank. 
Oxarart, Saak. 
Dorr-11, Saak. 
Ravenecrag, Saak. 
Eaatend, Saak. 
Eaatend, Saak. 
Barnard, Mont. 
Hlnedale, Mont.

Reprinted from rapart by International Joint Commleelon

MAP OF ST. MARY AND MILK RIVER DRAINAGE BASINS, SHOWING LOCATION OF GAGING STATIONS
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U. 8. GEOLOGICAL SURVEY
WATER-SUPPLY PAPER 491 PIATE XI

R*prlntad from report by lnt>rn>tlon*l Joint Commlaslon FLUCTUATIONS IN DISCHARGE OF MILK RIVER AT MILK RIVER. ALTA. 1909-1917



U. 8. GEOLOGICAL SURVEY 

1909 1913 WATER-SUPPLY PAPER 491 PLATE XII
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Reprinted from report by International Joint Coimnlaalon FLUCTUATIONS IN DISCHARGE OF MILK RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY. 1909-1917
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U. S. GEOLOGICAL SURVEY 1912 WATER-SUPPLY PAPER 491 PLATE XIV
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